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BY J. W. DAWSON, LL.D., F.R.S., F.G.S. 



To Alfred R. C. Selwyn, Esq., F.G.S., 

Director of the Geological Survey of Canada. 

Sir, 

The Report which by your request I have the honour to 
present herewith, includes the results of researches in the Devonian and 
Upper Silurian Flora of Canada, prosecuted for several years, and now 
brought to a conclusion, so far as the material at present accessible will 
permit. 

For the purpose of these researches I have had in my hands the collec- 
tions of the Geological Survey of Canada, and those made by Prof. 
Hartt for the Natural History Society of New Brunswick, and I have 
myself visited and largely collected in all the more important localities. 
I have also had the opportunity of studying the fossil plants collected by 
Prof. Hall in New York, and by Prof. Newberry in Ohio, and the more 
important collections in Great Britain. 

I shall be able in the present Report to catalogue or describe more than 
one hundred and twenty species of Land Plants found in forma- 
tions older than the Carboniferous in Canada and the neighbouring parts 
of North America ; thus placing the knowledge of this old flora as it 
occurs in Canada, in advance of that of any other portion of the world. 
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• I trust, therefore, that this Report, like Goeppert's and Unger's on the 
' . Devonian Flora of Europe, will, for some time at least, constitute a 
,;»,^ .* standard work of reference on this subject, not only in this country but 
abroad. It will also, no doubt, tend to stimulate further discoveries, and 
will afford to working geologists in this Dominion a satisfactory basis for 
the comparison of the Devonian and Carboniferous plants, a point very 
important in the investigation of our Coal-fields. 

The descriptions in this Report are, with a few additions, and some 
changes rendered necessary by the more special reference to Canada, the 
same with those in my memoir on the Devonian Flora of North Eastern 
America, read before the Royal Society of London in 1870, and now in 
its archives. 

I have the honour to be. 

Your obedient Servant, 

J. W. DAWSON. 

M^GiLL College, 
MoNTEBAL, June 26, 1871. 
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I. Historical Notice op the Pre-Carbonipbrous Flora of Canada, 
WITH its Geological Relations. 

My attention was first directed to the special study of the Devonian 
Flora by the discovery on the part of Sir W. E. Logan, in 1843, of 
numerous fossil plants in the sandstones of Oasp^ Bay, named by him 
the " Gasp^ Sandstones ; " but it was not till 1859 that I had oppor- 
tunities to examine Sir William's collections, and to visit Gasp<$ with the 
view of studying the plants in situ. In that year I communicated to the 
Geological Society of London my paper on the " Fossil Plants of the 
Devonian Rocks of Canada, " in which I described the remarkable root- 
beds existing in the Gasp^ Sandstones, and instituted the genera Pro- 
totaxites and Psilophyton for the reception of two of the more novel 
forms discovered. Since that time, I have extended my observations on 
the Devonian Flora to the rich plant-beds of St. John, New Brunswick, 
and Perry, Maine ; and have enjoyed the opportunity of studying the 
fossil plants discovered in the Devonian of New York by the Geological 
Survey of that State, and kindly communicated to me by Prof. Hall. The 
results, embodying notices or descriptions of abotrt eighty-two species, 
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have been published in two papers in the Proceedings of the Geological 
Society of London,* and in so far as they relate to New Brunswick, in 
the second edition of my " Acadian Geology," 1868. 

In the preparation of the latter work I had the advantage of examining 
a large collection from the prolific beds of Carlton, near St. John, New 
Brunswick, made a few years ago by Mr. (now Professor) Ilartt, under 
the auspices of the Natural History Society of New Brunswick, and which 
may be regarded as almost exhaustive of that locality. A detailed 
section prepared by Prof. Ilartt, and illustrating the distribution of the 
plants in the several beds, is also included in the notice of the locality in 
Acadian Geology. 

Since the publication of the last- mentioned work, the explorations of the 
Geological Survey in the southern part of New Brunswick have traced 
the Devonian plant-beds to the westward of St. John, and have brought 
them into stratigraphical juxta-position with the Upper Silurian and Lower 
Carboniferous rocks of that region, thus farther confirming their geologi- 
cal age. Several new species, and specimens illustrative of forms previously 
known, have also been discovered, more especially at Lopreau and its 
vicinity. The researches of the oflScers of the Survey have also rendered 
it probable that the beds at Perry in Maine, which have afforded so many 
interesting fossils, may belong to a Devonian horizon somewhat higher 
than that of the St. John plant-beds, and that this may possibly serve to 
account for their comparatively unaltered condition, f 

The large amount of material and of new facts to which I have thus 
had access, together with important discoveries made by Prof. Hall and 
Dr. Newberry in the Devonian of the United States, appeared to render 
possible a general revision of the whole Devonian Flora of. Eastern 
America ; but, before attempting this, I was desirous to have the oppor- 
tunity of revisiting and more fully exploring the cliSs of Gasp^ Bay, with 
the view more particularly of studying the type of plant which had proved 
to be, of all others, most characteristic of the Devonian Flora, viz., the 
genus PsHophytonj and which occurs more abundantly, and in better pre- 
servation, there than at any other known locality. This design I carried 
out in the summer of 1869, under favorable circumstances as to weather, and 
with the valuable aid of Mr. G. T. Kennedy, ]3.A., and Mr. G. M. 
Dawson, both good collectors. The more fully to do justice to the work 

• " On the Flara of the Devonian Period iu Xorth-Easteru America, "— 18G2. Further 
Observations on the Devonian Plants of Maine, Ga3i>6, and New York "— 18G3. 

t The Perrj beds rest uncorafomiably on a series of supposed Upjier Silurian 
beds, whicli, traced eastwardly, probably underlie the Devonian plaut^beds of 
Lepreau. The Flora of the Perry beds is precisely equivalent to that of the lipped- Devo- 
nian of Pennsylvania and New York, and quite distinct from that of the Lower Carboniferous. 
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of exploration, we took with us a large boat and two boatmen, so that 
we could secure abundant and large specimens, and could take time to 
work out the connections of the plants in the beds in which they lie, points of 
the utmost importance in the study of fossil plants. 

The Gasp^ sandstones have been fully described by Sir W. E. Logan, 
in his Report on the Geology of Canada, 1863. Ue there assigns to them 
a thickness of 7036 feet, and shows that they rest conformably on the 
Upper Silurian limestones of the Lower Helderberg Group (Ludlow), and 
are in their turn overhud unconformably by the conglomerates which form 
the base of the Carboniferous rocks of New Brunswick. I shall add here 
merely a few remarks on points in their physical character connected with 
the occurrence of plants in them. 

Li iny recent visit I obtained specimens of Prototaxites Logani and 
other characteristic plants from the base of the Sandstones at Little Gasp^. 
This fact, along with the occurrence, as stated in my paper of 1863, of 
rhizomes of Psilophyton preserving their scalariform structure, in the 
upper part of the Marine Upper Silurian limestones, * proves the Flora of 
the Devonian rocks to have had its beginning at least in the previous 
geological period, and to characterize the lower as well as the upper beds 
of the Devonian series. In this connection I may state that, from their 
marine fossils, as well as their stratigraphical arrangement, Sir W. E. 
Logan and Mr, Billings regard the lower portions of the Gaspd Sand- 
stones as the equivalents of the Oriskany sandstone of New York. On 
the other hand the great thickness of this formation, the absence of Lower 
Devonian fossils from its upper part, and the resemblance of the upper 
beds to those of the newer members of the Devonian elsewhere, render it pro- 
bable that the Gasp<S Sandstones, though deficient in the calcareous mem- 
bers of the system seen farther to the westward, represent the whole of 
the Devonian period. 

The Gaspd sandstones, as their name imports, are predominantly aren 
aceous, and often coarsely so, the sandstones being frequently composed 
of large grains and studded with quartz pebbles. Gray and buff are preva- 
lent colours, but red beds also occur, more especially in the upper portion. 
There are also interstratified shaly beds, somotimos occurring in groups of 
considerable thickness, and associated with fine-grained and laminated 
argillaceous sandstone, the whole having in many places the lithological 
aspect of the coal-measures. At ono place, near the middle of the series, 
there is a bed of coal from one inch t > three inches in thickness, associated 
with highly bitumin(»us shales abounding in remains of plants, and also 

• The marine fossils of these beds hare been determined bj Mr. Billings. Thcj are Upper 
Silurian with an intermixture of Lower DeTonian in the upper part 
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containing fragments of crustaceans and fishes (Pfery^o^**, Ctcnacanthus ? 
&c). The beds connected with this coal are grey sandstones and grey and 
dark shales, much resembling those of the ordinary coal formation. The 
coal is shining and laminated, and both its roof and floor consist of lami- 
nated bituminous shale with fragments of Psilophyton. It has no true 
nnder-clay, and has been, I believe, a peaty mass of rhizomes of Psilophyton. 
It occurs near Tar Point, on the south side of Gasp^ Bay, a place so 
named from the occurrence of a thick dyke of trap holding petroleum in its 
cavities. The coal is of considerable horizontal extent, as in its line of 
strike a similar bed has been discovered on the Douglas River, about four 
miles distant. It has not been recognized on the north side of the Bay, 
though we find there beds, probably on very nearly the same horizon, hold- 
ing Psilophyton in situ. 

As an illustration of one of the groups of shaly beds, and of the 
occurrence of roots of Psilophyton, I may give the following sectional list of 
beds seen near " Watering Brook," on the north shore of the Bay. The 
order is descending : 

Ft. In. 

1. Grej sandstones and reddish pebblj sandstone of great thickness. 

2. Bright red shale 8 

3. Grey shales with stems of Pnlophyton^ very abundant but badly pre- 

served 5 

4. Grey incoherent clay, slicken-sided^and with many Rhiaomes and roots 

of Psilophyton ^.... 3 

5. Hard grey clay or shale with fragments and roots of Psilophyton^ 4 

6. Red shale 8 

7. Grey and reddish crumbling sandstone .^.... 

Groups of beds similar to the above, but frequently much more rich in 
fossils, occur in many parts of the section, and evidently include fossil soils 
of the nature of under-clays, on which little else appears to have grown 
than a dense herbage of Psilophyton, along with plants of the genus 
Arihro9tigma. 

In addition to these shaly groups, there are numerous examples of beds 
of shale of small thickness included in coarse sandstones, and these beds 
often occur in detached fragments, as if the remnants of more continuous 
layers partially removed by currents of water. It is deserving of notice 
that nearly all these patches of shale are interiaced vrith roots or stems of 
Psilophyton, which sometimes project beyond their limits into the sandstone, 
as if the vegetable fibres had preserved the clay from removal. In short, 
these lines of patches of shale seem to be remnants of soils on which Psilo- 
phyton has flourished abundantly, and which have been partially swept 
away by the currents which deposited the sand. Some of the smaller 
patches may even be fragments of tough swamp soils interwoven with 
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roots, drifted by the agency of the waves or possibly by ice ; such masses 
are often moved in this way on the borders of modem swamps on the sea- 
coast. 

In the sandstones themselves there are great quantities of drifted plants, 
principally fragments of Psilophyton, which are sometimes matted together 
as if they had drifted in peaty sods, in other cases scattered loosely over 
the surfaces, and often in very small fragments. The sandstones also 
contain large drifted trunks and stumps of Prototaxites. 

In the coarser sandstones there are numerous bony spines of large fishes 
(3fachcer acanthus^ y and in some of the finer beds spines and bony plates 
of smaller fishes, apparently of the genera Coccosteus^ Ctenacanthus and 
LeptacanthuH. In one of these beds my assistant, Mr. Kennedy, was so 
fortunate as to find a nearly perfect specimen of CephalaspiSj the first 
found in America, and a new species.* 

Some of the finer beds also hold shells of Lingula, and lamellibranchiate 
shells of the genus Mbdiomarpha of Hall. It is a curious point of coinci- 
dence of the Gasp^ sandstones with the old red sandstone of Scotland, that 
there are in some of the dark shales containing these shells and also frag- 
ments of plants, clusters of rounded bodies of the nature of the Parka 
deeipiena of Forfarshire, though of smaller size than the Scottish specimens. 
When best preserved they appear as flattened globes with a depression in 
the centre of each and laid close together in one plane. They are most 
frequently attached to loose valves of bivalve shells. They must have 
been soft bodies covered with a tough smooth membrane, and were proba- 
bly the ova of mollusks or crustaceans. Of the latter, fragments referable to 
Dithi/rocaris, JEurypteruSy Pterygotu9^ Ceriatocaris and Beyrichia occur in 
these beds. 

Prof. Hall has kindly compared the molluscous remains with those of 
the Devonian of New York. He does not profess to give a conclusive 
judgment on them, but states that their aspect is that of the Hamilton 
group. 

The only remaining point connected with local Geology to which I shall 
allude in these introductory remarks, is the admirable facilities afibrdod by 
the Gaspd coast both for ascertaining the true geological relations of the 
beds, and for studying the Devonian plants, ais distinctly exposed on large 
surfaces of rock. On the coast of the River St. Lawrence, at Cape Rozier 
and its vicinity, the Lower Silurian rocks of the Quebec Group are well 
exposed, and are overlaid unconformably by the massive Upper Silurian 
limestones of Cape Gaspd, which rise into cliflfs 600 feet in height, and 
can be seen filled with their characteristic fossils on both sides of the Cape. 

* Described by Mr. U.Woodword in the Geological Magazine (1871) as CfpkakispisIMtPtonL 
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Besting upon these, and dipping at high angles toward 6asp<i Bay, arc the 
Devonian sandstones, which are exposed in rugged clii& slightly oblitjue 
to their lino of strike, along a coast-line of ten miles in length, to the head 
of the Bay. On the opposite side of the Bay they reappear ; and, thrown 
into slight undulations by three anticlinal curves, occupy a line of coast 
fifteen miles in length. The perfect manner in which the plant-bearing 
beds are exposed in these fine natural sections may serve to account for 
the completeness with which the forms and habits of growth of the more 
abundant species can be described in the following pages. 

It will be necessary, before closing these introductory remarks, to state 
the reasons which have induced me to suggest in the following pages the 
use of the term " Ekian, " as equivalent to " Devonian, " for the great 
system of formations intervening between the Upper Silurian and the Lower 
Carboniferous in America. I have been induced to adopt this course by the 
following considerations : 1. The great area of un^listurbed and unaltered 
rocks of this age, including a thickness in some places of 18,000 feet, and 
extending from east to west through the northern states of the Union and 
Western Canada for nearly 700 miles, while it spreads from north to south 
from the northern part of Michigan far into the middle states, is undoubt- 
edly the most important Devonian area now known to geologists. 2. This 
area has been taken by all American geologists as their typical Devonian 
region. It is rich in fossils, and these have been thoroughly studied and 
admirably illustrated by the New York and Canadian Surveys. 3. The 
rocks of this area surround the basin of Lake Erie and were named in the 
original reports of the New York Survey the ^^Urie Division.^^ 4. Groat 
difiBculties have been experienced in the classification of the Euro])ean 
Devonian, and the uncertainties thus arising have tended to throw doubt 
on the results obtained in America in circumstances in which such diffi- 
culties do not occur. 

These reasons are, I think, sufficient to warrant me in holding tlie great 
Urie jyivUion of the New York geologists as the typical representative of 
the rocks deposited between the close of the Upper Silurian and tlie beginning 
of the Carboniferous period, and to use the term Erian as the designation 
of this great series of deposits as developed in America, in so far at 
least as their flora is concerned. In doing so, I do not wish to commit 
to the use of this term the officers of the Survey of Canada, or to introduce 
a new name merely for the sake of novelty ; but I hoi)e to keep before 
the minds of geologists the caution that they should not measure the 
Erian formations of America, or the fossils which they contain, by the 
comparatively depauperated representatives of this portion of the geolo- 
^cal scale in the Devonian of Western Europe. 
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n. Revision op the Prb-Carboniperous Flora, with Descriptions 

OF New Species. 



1. Devonian or Erian PlanU. 

Under this head I shall catalogue in order the several species of fossil 
plants which have been recognised in these be^ls in Canada, referring in the 
case of species previously described to tlie memoirs in which their 
characters have been published, and adding descriptions of now species, 
corrections of errors, neW facts and structures recently obtained, and 
discussions of the nature and adinities of the several species, so as to 
bring the whole subject, as far as possible, up to the present state of 
knowledge ; and also introducing such allied species from New York, 
Oldo and Maine as may serve to illustrate the Canadian si)ecics. 

In order that distinct noticms may be conveyed as to the geological 
horizons of the species, I may state that tlie typical l)ov()nian or Erian 
series of Canada and New York may bo divided in descending order into — 
1. The Chemung group, including the Chemung and Portage sandstones 
and shales. 2. The Hamilton group, including the Gencsse, Hamilton and 
Marcellus shales. 3. The Corniferous Umestone and its associated beds. 
4. The Oriskany sandstone. As the Corniferous limestone, which is the 
equivalent of the Lower Carboniferous limestone in the Carboniferous period, 
is marine, and affords scarcely any plants, we may, as is usually done for 
like purposes in the Carboniferous, grouj) it with the Oriskany under the 
name Lower Erian. The I lamilton rocks will then be Middle Erian, and 
the Chemung group Upper Erian. In the present state of our knowledge, 
the series may be co-ordinated with the rocks of Gasp^, New Brunswick 
and Maine as in the following table : — 



SubdiTisions. 



New York 

and 

Westeru Cauada. 



Upi>cr Dcvuuian Chemimg Group, 
or Erian. 



Middle r>evonian 
or Erian. 



Lower Devonian 
or Erian. 



Handlton Group, 



Gomifenms and 
Uriskaiij groups. 



Ga8p6. 



Upper 
Sand8U>ncs. 
Long Cove, &c. 



Middle 

Sandstones. 

Hois Hf ul6, 

Cai^ Oiscau, &c. 



Lf^wer 
Sandstones. 
Gaspe Basin. 
Little Gasp^, sc. 



Southern 
New Brunswick. 



Mispcc Group. 
Shale, Sandstone 

and Cunglorae- 

rate. 

Little U. Group (in- 
cluding Cordnite 
shak's and J)a- 
doxylon Sand- 
stone.) 



Lower 
Conglomerates, 
^c. 



Coast 

of 
Maine. 



Perry Sandstones 
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In the following pages the subdivisions of the Devonian series will be 
indicated by the letters U.D., M.D., and L.D. The names of Canadian 
species are printed in Small Capitals. Allied species from New York and 
other parts of the United States introduced for purposes of comparison, 
are printed in Italica. As I have not copied in this Report any of the 
figures published in my previous papers, or the remarks there made on 
the localities and relations of the species, I have given references to 
these papers in the case of each species. In these references the initials 
" J. G. S." indicate the Journal of the Geological Society of London. 



( Conifer <B^ ^c.) 
Gbnus Dadoxylon — Unger. 

1. Dadoxylon Ouanqondianum, Dawson. — (PI. I, Figs. 1 to 4 & Fig. 
15.)— Canadian Naturalist VI, 165 ; Figures 1 to 4. J. G. S. XVIII, 
806. Acadian Geology, 2nd ed. 535, Fig. 185. — M.D., New Bruns- 
wick. 

" Branching trunks, with distinct zones of growth, and a pith of the 
Sternbergia type. Wood-cells very large, with three to five rows 
of contiguous, alternate, hexagonal arooles with oval pores. Medul- 
lary rays with one to three series of cells, and as many as fourteen 
rows of cells superimposed on each other." 

Since the publication of my former papers, several additional specimens 
of this tree from the St. John beds have been sliced and examined micro- 
scopically, without showing any farther peculiarities of structure. It is 
evidently an Araucarian Conifer, having regular hexagonal areolations in 
the cell walls, enclosing rounded discs in which are placed oval oblique 
pores resembling those of the Taxinese. Like some similar conifers in 
the Carboniferous, it has a distinct Sternber^a pith. (PI. I, Fig. 15.) It 
differs from the Carboniferous species of Dadoxylon in the great size of its 
woody fibres and the more numerous rows of pores or discs on their 
sides. 

The specimens found at St. John, in the so-called ** Dadoxylon Sand- 
stone," are partially carbonized, and partially silicified, calcified or pyritized. 
The carbonaceous matter is anthracite, and in some places films of it have 
the lustre and appearance of graphite. When the calcified portions are 
acted on by a dilute acid, the carbonaceous matter can be recovered in a 
pure state and capable of showing the fibres and their pores under the 
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microscope ; but in this condition the pores present a mere reticulation 
without any appearance of proper discs. When portions containing pyrites 
are submitted to the action of dilute hydrochloric acid, the pyritized parts 
remain and can be separated. These, seen under the microscope as opaque 
objects, often show the most beautiful casts of the fibres, exhibiting the 
discs in great perfection on their surfaces. As is often the case with other 
fossil woods, imperfectly preserved specimens show a tendency to radia- 
ting crystalline structures which are often curiously complicated with the 
radiating cracks following the medullary rays and the concentric lines of 
growth. Fig. 1 shows a specimen of this kind as seen in a polished trans* 
verse section. 

More recently, the oflScers of the Geological Survey have collected at 
Lepreau, New Brunswick, additional specimens of this species, differing 
somewhat in their state of preservation from those at St. John. They are 
compressed and silicified, and shew the more minute structures of the 
woody fibres even more perfectly than the specimens previously in my 
possession. They exhibit the peculiar oblique arrangement of the pores 
which is also seen in some Carboniferous species, as well as in the wood 
of some Sigillarise, and in the modem world is observed in Cycads and in 
Taxine conifers. They also show, better than my former specimens, the 
medullary rays, composed of from one to three series of cells, and with as 
many as fourteen cells sometimes superimposed on each other. It will be 
observed that this species thus occupies a position intermediate between the 
ordinary species of Dadoxylon^ and those with several series of cells in 
the medullary rays, which Brongniart has separated to form his genus 
Paloeoxylon. 

No specimens which can be certainly regarded as the foliage or fruit 
of this species have been found. The specimens all appear to be drifted 
trunks, and the largest hitherto found, in so far as I am aware, was twelve 
inches in diameter. This specimen was collected by Mr. Matthew, and 
was stated to have had a. cast of a Sterubergia pith no less than two and a 
half inches in diameter. Judging from the analogy of recent plants, this 
great diameter of the pith would indicate that the branches must have 
been few and thick, unless indeed we suppose that this feature was limited 
to the main stem, and that small branches of difl^erent structure have 
sprung in whorls from its sides. 
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The three following species are allied forms from New York and Ohio : 

2. Dadoxyhn Halli, Dn,— (PL I, Figs. 6, 6.)^J. G. S., XVIII, 306 ; 
PI. XIII, Fig. n.— M.D., New York. 

** Wood-cells very large, with five rows of contiguous, alternate, hexagonal 
areolcs. Medullary rays very frequent, and with as many as thirty 
rows of cells superimposed." 

On this species I have no further information to offer,and merely figure 
a few cells for the sake of comparison. The chief difference between it 
and the last species is in its medullary rays, which are very frequent and 
composed of as many as thirty cells superimposed. 

8. Dadoxyhn Newberryi^ Spec. Nov., — (PI. I, Figs. 7 to 9.) — M.D., Ohio. 

CbUb more slender than in the last species^ areoles in two or three rowsj with 
large oblique pores. Medullary rays very numerous^ of about 
eighteen rows of narrow cells in two series. 

This is a specimen of wood communicated to me by Dr. Newberry, 
by whom it was collected in the Hamilton Group CMiddle Devonian) in 
Ohio. It indicates a form quite distinct from the preceding, and more 
nearly akin to the Carboniferous conifers. 

Genus Ormoxylon — Dn. 

4:.—Ormoxylon Erianum, G. & S. N.— (PI. I, Figs. 10 to 14.)— M.D., 
New York. (Portage Group.) 

Woody stems J with cells of the character of those of Dadoxyhn^ very thick-^ 
walled^mth three rows of hexagonal areoles , having oval pores. And 
Medullary rays of one row of cells. Pith-cavity composed of a 
series of spherical chambers^ separated by thick transverse cellular 
partitions. 

The specimen from which the above characters are derived was col- 
lected by Prof. Hall in Schoharie County, New- York. At first sight it 
has the appearance of a stem of Megaphytony with a row of circular leaf- 
scars, but on closer examination this appearance is found to be deceptive ; 
the round spots being in reality casts in fine sandstone of a series of cham- 
bers, constituting a pith-cavity, and enclosed in a flattened carbonized stem. 
Before being flattened, the stem with this singular medullary cylinder 
must have borne some resemblance to the shell of an OrmoceraSy a cir- 
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cumstance which has suggested a name for the genus. The wood of the 
specimen being carbonized and compressed, unfortunatelj retains its struc- 
ture very imperfectly. With some difficulty, however, I was enabled to 
obtain shreds of the wood showing the tissues represented in the figures, 
though the general arrangement of these tbsues could not be made out 
any farther than that the cells were arranged in radiating rows, and that 
there were probably rings of growth. The specimen preserved no exter- 
nal markings and was evidently decorticated. It must have been about 
two inches at the least in diameter, independently of the bark. 

The character of the pith suggests affinities with Calamodendron^ and 
shows that the plant must have borne on its nodes verticils of leaves or 
branchlets, but the structure of the wood is distinct from that of Calamo- 
dendron, and similar to that of Conifers. It is too dense and thick-walled 
for that of Sigillaria. The plant therefore stands by itself, and apparently 
occupies a place between Ccdamodendron and Dadoxylon, but nearer to 
the latter. 

For comparison I have figured one of the pith-diaphragms of the modem 
Cecropiapeltatay (Fig. 16.), and a section o{ the ^\th of Dadoxy Ion Ouan- 
gondianum^ (Fig. 15.) ; also the pith of a Carboniferous Dadoxylon. (Fig. 
17.) It is evident that the arrangement of the parts in the Erian Dado- 
xylon has some points of resemblance to that in the present species, while 
that from the Carboniferous also resembles it, though less closely. The 
present species is thus, in so far as its pith is concerned, a true Stern- 
bergia, but with very distinct and very thick diaphragms, in the former 
respect approaching to the pith of Calamodendron^ but without itg verti- 
cal striation on the surface of the pith cyUnder, a circumstance which 
indicates an arrangement of the woody wedges more akin to that of 
Dadoxylon or Sigillaria than to that of Calamodendron. 

It is further to be observed that this species agrees with Calamoden- 
dron in having the diaphragms incomplete or perforated in the middle, so 
as to be capable of freely admitting sand into the interior. As shown in 
the figure, however, this was also the case with Dadoxylon Ouangondia- 
nunij and possibly with some of the Sigillarixe^ into the pith-cavity of 
which in Uke manner sand has penetrated, so as to produce casts of the 
pith in the form of Stembergus. 
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Genus Prototaxites — Dn. 

5. — ^Prototaxites Logani, — Du. (PL II, Figs. 18 to 27.) — J. G. S. 
XV, 484; Fig. 4. Reportof Geological Survey of Canada, 401 ; Fig. 
430.— L. & M.D., Canada. 

** Woody and branching trunks^ mth concentric rings of growth and med- 
ullary rays, tells of pleurenchi.ma not in regular lines, cylin- 
dricalj thick-walled^ with a double series of spiral fibres. Discs 
or bordered pores few, circular and indistinct, Tlie specimens are 
usually sUicified, with the bark in a coaly state.^^ 

This species was described, and the genus Prototaxites established, on 
the evidence of specimens collected by Sir W. E. Logan, and of a trunk 
eigliteen inches in diameter observed by me in Gaspd on my first visit. In my 
more recent visit, I was so fortunate as to find two additional trunks 
imbedded in the sandstones. One was about two feet in diameter, and with 
seven feet of its length exposed. The other was not less than three feet 
in diameter and of unknown length, only a few feet of the larger end 
having been uncovered. Both were prostrate and silicified. In addition 
to these we found at Little Gasp(5, near the junction of the Gaspe sand- 
stone with the Upper Silurian limestone, two stumps of trees of this spe- 
cies, with spreading roots. As they did not appear to be imbedded in 
an underclay, but hi the ordinary sandstone, I suppose them to have been 
drifted stumps. They are, however, uf imj)ortance as shewing the exis- 
tence of these trees at the beginning of the Devonian period, and also as 
proving that the roots were similar in form and structure to the stem, 
and of woody character. Loose fragments of the siUcified and carbonized 
wood of Prototaxites, recognizable by its structure under the microscope, 
were also found in several places, and specimens were obtained by Prof. 
Bell, of the Geological Survey, in places not visited by me. These facts ' 
show that these trees are by no means rare ; and they occur under pre- 
cisely the same conditions with the drifted trunks of (coniferous trees found 
in the sandstones of the coal formation. This mode of occurrence, as 
compared with that of Sdgmarioe, Lepidodendra, &c., in the same beds, 
shows that the wood of Prototaxites must have been comparable to that 
of ordinary Coniferous trees in durability, lightness, and resistance to 
water soakage. Two of the larger trunks we found are represented in 
situ, in the wood-cuts. 

Though all the trunks hitherto found are silicified, and dark in colour 
except when stained with ferruginous matters, they differ very much in 
their state of preservation. In some cases the wood appears as a homoge- 
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neouB black chert; mass, only faintl; marked with a loD^tudinol striatioii' 
parallel to the fibres. It then presents its structures in a perfection nnsur- 
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passed by any fossil wood known to me. In other cases the infiltrated 
silicions matter has a granular character, and the texture is destroyed or 
broken up in such a manner as to resemble a coarse cellular Btmctore* 
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In other cases a concretionary action has been established, whereby 
circular radiating spots hare been produced, interfering with the struc- 
ture ; and in some instances this goes so far as to give the whole mass a 
sort of oolitic appearance. (Fig. 23.) 

By preparing and comparing with each other a large number of slices, 
I have been able to recognize, under all these different states of preserva- 
tion, the same structures originally described by me in the paper above 
cited. All present cylindrical woody fibres, marked with irregular spiral 
lines, and indications, perhaps illusory, of small round pores placed at 
unequal intervals. The woody fibres are of great length, but not closely 
in contact with each other, giving to the wood a lax appearance, like that 
in very young Coniferous stems. The fibres are not placed in regular 
radiating series, but are divided into wedges by radiating bands repre- 
senting the medullary rays, and there are distinct lines of growth in which 
the fibres are of smaller diameter than elsewhere. I figure some of these 
appearances as presented in the specimens more recently obtained.* 

AVith the exception of the lines of growth, I have failed to observe any 
change of structure in passing from the circumference to the centre. No 
pith has been observed, and the bark, when present, is thin and coaly. 
The roots have precisely the same structure with the stems, except that the 
fibres appear to be a little larger, and with the walls less thickened. (Fig. 

27). 

In all the specimens there are evident indications of medullary rays, 
;n radiating bands and lenticular spaces traversing the wood ; but the 
structure of the rays has perished, as one frequently observes in old and 
weathered trunks of modern trees. This would either indicate that the 
medullary rays were lax and perishable, or that all the specimens have 
been much decayed before fossilization. (Figs. 20, 21, 22, 25). 

In one instance a large branch was observed to be given oflf, and on 
other trunks knots representing the attachment of small lateral branches, 
like those of ordinary pines, were found. The most remarkable external 
marking consists in certain transverse swellings which give to the trunk 
an irregularly articulated appearance (Fig. 19). These swellings are 
connected with a gnarled appearance of the external layers of the wood, but 
the internal layers appear smooth, as if the structure supervened in an 
aged condition of the trunk. Two explanations of it occur to me : — 
(1.) The swellings may mark lines from which whorls of small branches 

• In Bome of the more perfect specimens the fibres appear as if connected with each other 
bj fine reticolations or by the dark bars of the thickened walls passing from one to another. 
This cnrious appearance it is difficult to explain. It maj either depend on the state of pre- 
Bervation of the specimens or on some peculiarity of structure at present unknown 
tome. 
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^ere given off in sufficient number to cause an irregularity ,of growth in 
the layers of wood covering the remains of these branches. This appear- 
ance may be observed in stems of modern trees giving off many branches 
at one level. (2.) The old trunks may have produced rings of aerial roots ; 
perhaps after their bases were partially buried under sediment or accumu- 
lations of vegetable soil. In some cases holes or depressions occur along 
the course of the swellings, which may mark the points of attachment of 
the branches or roots referred to (Fig. 19 a). 

That Frototaxites was essentially distinct from any other known tree of 
the Palaeozoic Period is obvious ; but in the absence of all knowledge of 
its foUage and fructification, any attempt to divine its affinities must be 
merely conjectural. Its want of proper vascular tissue, along with its 
dense woody structure and regular exogenous growth, ally it to conifers ; 
and among these its spirally marked fibres approach more nearly to those of 
the TaxinetB than to any other tribe. Among Palaeozoic plants, its structure 
more nearly resembles that of the wood to which I have given the name of 
NematoxyloUy than any other type. Indeed this might be placed with 
Prototaates, but for the absence of any evidence of exogenous growth in 
the former. Prototaxites may also be compared with Aporoxylon of Unger, 
but it differs in several essential particulars, though both may be regarded 
as prototypal conifers. Among more recent fossil species, the tertiary 
genus Spiropitys of Goeppert presents some distant points of resem- 
blance.* 

It is perhaps worthy of notice that the plant recently described by Mr. 
Hincksf {Eophyton explanatum), from the Lower Arenig rocks of St. 
David's, haa a tissue of uniform cylindrical cells resembling those of Pro- 
totaxites or Nematoxylan. It may have been a root or small branch of a 
tree of this description. In specimens from the Ludlow of England 
kindly shown to me by Mr. Etheridge of the Geological Survey of Great 
Britain, I found fragments of wood ^th the structure oi Prototaxites. 

Prototaxites b the oldest exogenous plant at present known to us, and 
the type is as yet confined to the Lower and Middle Devonian. It was 
contemporary with Dadoxylon in the latter of these periods, but is struc- 
turally as widely separated from that genus as from modem Taxine and 

• Mr. Carru there has kindly pointed out to me some structural points in which this remark- 
Able plant resembles Algae of the family Corfwe, the long tubes traversing which he com- 
pares with the cells of Frototaxitet. For the reasons stated in the text, however, I cannot 
accept this as an indication of true affinity, and must believe the plant to have been a terres- 
trial tree exogenous in its mode of growth. The high botanical skill of Mr. Carruthers, 
however, rendere it important to state his views, in the present imperfect state of our know- 
ledge of this truly wonderful plant. 

t Geological Magazine, Dec, 1869. See also infra, §111. 4. 
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Araucarian trees. If the type oiDadoxylon was introduced in the Middle 
Devonian, that of Prototaxitesm^j then have been verging on extinction ; 
and should forests of the Silurian period become known to us, we may hope 
to find in them additional species of Prototaxites. In the meantime it is 
certain that no species of fossil tree hitherto described presents histolo- 
gical features more primitive in aspect, and more remote from existing 
forms of vegetation than Prototaxites. In this respect it presents a marked 
contrast to Dadoxylon^ and abo to the contemporary acrogenous plants, 
whose structures, in so far as known, are almost precisely similar to those of 
their modem representatives. 

Genus Nematoxylon. — Dn. 

6. Nematoxylon crassum, Dn. — (PI. XI, Fig. 137.) — J. G. S.,XIX^ 

366 ; PI. XIX, Fig. 24.— M.D., Gaspd. 

^'Fragments of wood with a smooth thin bark, and a tissue wholly composed 
of elongated cylindrical cells with irregular pores or markings. No 
pith, medullary rays, or rings of growth. " 

7. Nematoxylon tidnue^ Dn. (PI. XI, Fig. 135-6.)— Ibid. 467 ; PL 

XVIII, Fig. 23.— M.D.,Gaspd. 

" Slender stems with thick coaly bark, and woody fibres of much smaller 
diameter than in the last species, and marked with minute dots.'* 

I place these plants here, simply because of the resemblance of their 
tissues to those of Prototaxites^ with which it is possible that they may have 
had some connection, being, perhaps, stems or slender roots of similar 
species of smaller size. No additional specimens have been obtained, since 
the publication of my paper above cited, which would indicate that speci- 
mens of these plants are rare at Gasp^ ; and they have not been found 
elsewhere. The original specimens were collected by Mr. Bell of the 
Geological Survey. 

Genus Aporoxylon. — Unger. 



8. Aporoxylon, sp. — J. G. S., XVIII and XIX. — U.D., Maine, 
New York. 

The plant originally described by Unger as Aporoxylon primigenium * 
and referred by him to Goniferae, may have been more nearly allied to 
Prototaxites than other described forms. It differs principally in the 
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regular arrangement of the cells in radiating series and in their want of 
spiral stracture. ' It would be difBcult to distinguish this genus in obscure 
or badly preserved fragments, from Prototaxites on the one hand or 
Daioxylon on the other. For this reason, in my former paper, I placed 
with some diffidence in the genus Aporoxyhn certain fragments from New 
York and from Maine which presented at least the negative characters 
of the genus. I have not as yet been able to obtain any further specimens 
enabling me to be more confident on the subject. 

Casts of Pith-Cylinders. 

9. Sternbergia. Sp.— (PI. Ill, Figs. 28, 29.) 

These transversely marked casts of pith-cylinders are now kuown to 
have belonged to trees of several diflFerent genera, e. g. Dadoxyhn^ Sigil- 
laria^ Lepidodendron^ Leptophleum. 1 figured in my paper of 1861, and 
more recently in Acadian Geology, 2nd edition, the Sternbergia pith of 
Dadoxylon Ouangondianum, found in the interior^of the calcified stem. 
In my paper of 1862 (J. G. S., XVIII), I showed that Leptophleum 
rhombicum has a similar pith. I have since obtained specimens collected 
by Mr. Matthew at St. John, and by Mr. Weston at Lepreau, showing 
similar casts, entirely denuded of the wood in which they were no doubt 
at one time enclosed. To what plants they belonged I do not know, but 
they sufficiently resemble the pith of Badoxi/lon Ouangondianum to render 
it possible that they represent trunks of that species which have perished 
by decay. They may however have belonged to stems of Leptophleum. 

{Sigillarioe.) 
Genus Siqillaria. — Brono. 

10. Sigillaria palpebra, Dn.— J. G. S., XVIII, 307 ; PI. XIII, 
Fig. 12. — M.D., St. John, New Brunswick. 

" Ribs narrow, about a quarter of an inch in width. Leaf-scars transversely 
acuminate, small. " 

11. Sigillaria Vanuxemiiy Goeppert. — Flora Silurisch, &c., p. 546. 

J. G. S., XVin, 307 ; PI. XII, Fig. 7.— U. D., Oswego, New York. 

Areolcs hexagonal, rather longer than broad. Vascular scars indis- 
tinct, apparently two in each areole. Bark thick. Ligneous 
surface obscurely ribbed, with small elongated scars in the furrows. 
Woody axis sulcated longitudinally; its diameter equal to one- 
fourth that of the stem. There are about twelve rows of areoles 
on a stem half an inch in diameter." 
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12. SigUlaria simplicitaSy Vanaxem. — Report Geology of New York, p 
190, Fig. 64.— J. G. S., XVIII, 308.-U.D., & M.D., Neir 
York. 

^^ Ligneous sarface with narrow, slightly rugose elevated ribs, about a 
quarter of an inch wide, in a stem five inches in diameter. Leaf- 
scars indistinct." 



(Syringodendron gracile, Dn. — J. G. S., XVIII, 308 ; PI. XIII, 
Fig. 14. — M.D., Akron, Ohio. It is probable that the beds from which this 
plant was obtained may be Lower Carboniferous.) 



To the above I have no new species to add, nor have I any additional 
facts to communicate. It may be observed that of the above species, S. 
Varmxemii represents the group of ribless Sigillariae to which S. elegans 
of the coal measures belongs. The other two species are predecessors of 
the ordinary ribbed Sigillariae of the Carboniferous. From the paucity of 
specimens of Sigillariae it would seem either that these plants were rare in 
the Devonian period, or that the localities hitherto explored were excep- 
tionally unfavourable to their growth or preservation. In Europe, Devo- 
nian Sigillariae would seem to be still more rare, even if we regard S. 
Hausmanniana of the lower Devonian of Sweden as a good species, which, 
I confess, appears to me doubtful. 

All of the above species, with one exception, seem to have been of small 
size, a remark which also applies to many of the Devonian Stigmariae, the 
roots of these trees. 

Roots op Sigillari^. 

13. Stigmaria perlata, N. S.— (PI. Ill, Fig. 32.)— J. G. S., XVIII, 
309.— M.D., St. John, New Brunswick.* 

Areoles large j distinci, surrounded by a circular rim or margin; bark irre- 
gularly rugose, 

* I have seen in London specimens of a large stigmaroid root in some respects similar 
to the above species. It is from the Upper Devonian of Kiltorcan in Ireland, and is stated 
by Mr. Bailey to be the root of an apparently lepidodendroid tree, with round scars, and 
in the old stems a tendency to vertical ribs. It is labelled Sagenaria Baileyana^ but is 
evidently not a Sagenaria, and of the type of the plants named by Haughton Cyclos^ 
tigma. Some of my Devonian Stigmariae may have belonged to similar plants. See infra 
under " Cyclostigma." 
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14. Stigmaria areolata, S. N.— (PI. Ill, Fig. 33.) — M.D., Gasp^. 

Scars about a line in diameter^ and when traced spirally y distant from 
each other about one and a half time's their diameter. In the 
specimen J which seems to be an impression^the scars are depressed 
and separated from each other by raised spaces^ in the centre 
of each of which there is a slight waving furrow^ giving an 
areolated appearance. 

The specimen is a small fragment, but distinctly marked, and was 
obtained from one of the beds associated with the small bed of coal near Tar 
Point, Gaspd Bay. Its position is thus in the lowest part of the Middle 
Devonian. It is interesting thus to find a «S'^i(/niana associated with a De- 
vonian coal-bed, even though, as I have elsewhere stated, the greater part 
' of this coal appears to be composed of remains of Psilophyton. 

15. Stigmaria MiNUTissiM A, S.N. — (PI. Ill, Fig. 34.)— L.D., Gasp^. 

The small but well-characterized fragment represented in the figure, seems 
to belong to a very minute Stigmaroid root, of which only small pieces 
have been found scattered on the surfaces of the Gasp^ sandstones. 

16. Stigmaria exigua, Dn.— (Pl.III, Fig. 30.)— J. G. S., XVIII, 308 ; 
PI. XIII, Fig. 13.— U.D. Elmira, New York. 

^' Scars small, in depressed spaces, six in an inch vertically. Stem 
cylindrical, an inch in diameter." 
It may admit of question whether this is not a branch of a species of 
Cychstigma^ rather than a Stigmaria. 

17. Stigmaria pusilla, Dn.— (PI. Ill, Fig. 31.)-J. G. S., XIX, 460 ; 
PI. XVII, Fig. 3.— U. D. Perry, Maine. 

<^ Allied to S. exigua, but with larger and more distant scars, not in de- 
pressed areoles. 

18. DiDYMOPHYLLUM RENIFORME, Dn. — (PI. Ill, Fig. 35.)— J. G. S., 

XVm, 309 ; PI. XIII, Fig. 15.— M.D., New York. M.D., Gasp6. 

*' Areoles prominent, spirally arranged, reniform ; each resembling a pair 
of small stigmaroid areoles attached to each other. Areoles 
one twentieth of an inch in transverse diameter, and about one 
fourth of an inch distant transversely and three eighths vertically, 
in a stem three fourths of an inch in diameter." 

This plant, as stated in a former paper, I regard as a form of Stig- 
maria with rootlets in pairs, or double rootlets. The origjinal specimens 
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irere from Prof. Hall's New York collections ; but Prof. Bell has since 
found the species in Gasp^. * 



Of the above stigmaroid roots, that referred to, S. perlata^ is of large 
size and has its rootlets attached, as if in situ. It must have belonged to 
a Sigillaria of large dimensions, or to a plant allied to the Kiltorcan 
Cyclostigma. It is from the Fern Ledges at St. John, in which, as yet, 
no stem of Sigillaria has been discovered, except somewhat obscure 
fragments, and that on which I founded the species S. palpehra. The other 
species of Stigmaria, noticed above, are all of small dimensions, correspond, 
ing in this respect with the slender character of the majority of the stems 
hitherto found in the Erian beds. 

Leaves of Sigillarijs. 

19. Cypbrites, sp.— (Plate III, Figs 36 to 38).— M. D., Akron, Ohio. 
M.D., St John, New Brunswick. U. D., Perry, Maine. 

Leaves of Sigillariae, precisely similar to the so-called Ct/perites of the 
Ooal Measures, are not infrequent in the Devonian rocks of St. John, 
Perry and Ohio ; but to what species they belong is at present unknown. 
I figure two species from St. John and another from Perry. 

(^CalamodendrecB and Calamitece.^ 

Gbnus Calamodendron. — Brong. 

20. Calamodendron antiquius, S. N.,— (PI. Ill, Fig. 39.)— M. D., 
Lepreau, N. Brunswick. 

nibs unequal^ about nine on a flattened stem half an inch wide. Articula- 
tions distinct. Flattened woody envelope about a quarter of an 
inch wide, on either side of the ribbed axis. 

The above is a description of a specimen rather than of a species ; butf it 
implies the recognition of a new form in our Devonian rocks. Calamo- 
dendra are casts of the pith-cavities of plants of very curious structure, and 
as yet not well understood affinities, though probably allied to Calamites 
and Sigillariae. The present and the next species were collected by Mr. 
Weston at Lepreau. 
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21. Calamodendron tenuibtriatum, S. N.,— (PL III,Fig. 40.)— M.D., 
Lepreau, New Brunswick. 

Surface of the pith<ast marked with numerous sharp angular stria*, crossed hy 
slightly constricted articulations , distant from each other rather more 
than the diameter of the stem. Woody envelope unknown. 

This specimen exhibits external markings somewhat similar to those of 
<7. approximatum of the coal formation, but much more slender and 
delicate. It is obviously not a Calamite, but the cast of the pith of a 
Calamodendron. 

The foregoing species of Calamodendra are casts of pith-cavities in 
some respects allied to Sternhergia, The species of the next genus are 
founded on plants showing their external surfaces, and of verj different 
<;haracter, as I have elsewhere endeavored to show.^ 

Genus Calamites. — Suckow. 



22. Calamites (^Bornia) inornatus, Dn. — J. G. S., XVIII, 810 ; 

PL XVII, Fig. 56.— M. D., Cayuga L., New York. M. D., Kettle 
Point, Ontario. L. 1)., Gasp^. 

^^ Ribs continuous, as in C. Transitionis, but flat and broad, the breadth 
of each being a quarter of an inch in a stem four inches in 
diameter. Nodes distinct, prominent in the flattened stem, 
owing to their greater density as compared with the internodes." 

Of this remarkable species no further illustration has been obtained. If, 
as suggested in my description, from the great amount of coaly matter 
produced by it, it was a woody plant, it may possibly be a Calamodendron 
rather than a Calamites ; but further and better-preserved specimens would 
be required to prove this. Schimper (Pal. Vegetale) suggests that it 
may be a broad-ribbed variety of the next species, but this I think scarcely 
possible. 

23. Calamites (Bornia) transitionis, Goeppert. — (PL IV, Figs. 41 to 
46). — Flora des Uebergangsgebirges. Can. Nat. vol. VI., J. G. S., 
XVIII, 304. — M. D., St. John, andLepreau, New Brunswick. 

The specimens obtained since my former publications on this subject^ 
confirm my belief that this plant, as found at St. John, is identical with 
Gocppert's species. The very unequal size of the ribs and of the stems 

• J. G. S., 1866, p. 134. Acadian Geology, 1869, p. 440. J. G. S. 1871. 
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in a large number of specimens which I have examined, leads to the con- 
clusion that it was a plant of considerable size and extensively branching. 
In one specimen of a slender branch I have found the leaves still attached 
to one of the nodes (Fig. 42). They were extremely long and narrow 
like those of C, cistii of the Carboniferous. I now find that the long leaves, 
which I formerly referred with doubt to Sternberg's Aster ophylHie» 
lonffifoUa, are probably the leaves of this species, borne often on very 
slender branchlets. Goeppert, on the evidence of internal structure, re- 
gards this plant as intermediate between Calamifes and Cdlamodendron. 
Its leaves would go far to prove that it is a true Calamites. 

Schimper places the two preceding species in the genus Bornia of 
Roemer (not of Sternberg), characterizing this genus by the continuous 
ribs, dichotomous leaves and ovate elliptic strobiles, having scales each 
with a scar in the centre of its exterior surface. Goeppert has also shown 
that the tissues of Calamites transitionia are somewhat intermediate 
between those of Calamites proper and Calamodendron. These 
considerations are certainly sufficient to warrant at least a sub-generic- 
distinction. With regard to one of them, however, I do not find it to be 
borne out by my specimens, which show that the leaves were not bifurcate, 
as represented by Schimper, but simple, and of the same texture with the 
leaves of ordinary Calamites, and the branchlets of Equisetum. It was in 
studying the leaves of this plant from St. John, that I first observed the 
delicate microscopic transverse striation represented in Fig. 42 b, and 
which I afterwards found in the leaves of Carboniferous Calamites and of 
the modem Equisetum limosum. This peculiar marking results, in the 
branchlets of the modem Equisetum, from the arrangement of rows of 
transverse stomata or breathing pores, and no doubt shows a similar 
arrangement in the ancient Calamites. This observation, which establishes 
the homology between the leaves of Calamites and the branchlets of 
Equisetaj will be referred to farther on under Aster ophyUites^ as a means 
of distinguishing these plants from Calamites. I mention it now merely to 
indicate what, if Schimper's observation is correct, will constitute an 
essential difference between the St. John plant and the C. transitiams of 
Europe. Schimper, I may add, identifies this species with C, radiatus of 
Brongniart. 

24. Calamites cannabpormis, Schlotheim. — (PI. rV, Figs. 47, 48.) — 
J. G. S., XVm, 310.— M. D., St. John, New Brunswick. 

I have examined a number of additional specimens representing this 
species, from the Devonian of New Brunswick, but cannot find any charac- 
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ters separating it from the specimens found in the Carboniferous. It was 
a true Calamites, and several of my specimens show the scars of the 
branchlets at the tops of the ribs. I have also specimens showing the 
base of the stem, terminating in an oblique blunt point, exactly as in the 
Carboniferous species, and showing that these plants grew in groups or 
stools in the manner of ordinary Calamites of the Coal Measures. 

25. Calamites Sp.— (PI. IV, Fig. 49,)— M. D., St. John, New Bruns- 
wick. 

Among Prof. Hartt's collections from St. John is a fragment of an erect 
stem about five inches in diameter, showing one node similar to those of 
0, tramitionisy but with the ribs twice as wide as in specimens of that 
species of the same size. The ribs are, however, very variable in the same 
species in Oalamites. It has remains of woody tissue on the surface, 
which show obscure indications of large reticulated or multiporous vessels, 
similar to those of ordinary Calamites (Fig. 49 a)| It may possibly 
indicate a distinct species, intermediate in external characters between O. 
iranaitionis and C. inomatus. or may perhaps be a variety of the latter. 
In any case its tissues seem to be those of an ordinary Calamite. 

Genus Anarthrocanna, — Goept. 

26. Anarthrocanna Perryana, Dn.— J. G. S., XIX, 461 ; PL XVIII, 
Fig. 21.— U. D. Perry, Maine. 

^^ Stem cylindrical, swelling slightly at the nodes ; ribs flattened, about 
fourteen in the circumference of a stem three-fourths of an 
inch in diameter ; ribs at the nodes apparently continuous with 
the decurrent verticillate (?) petioles or branchlets (?). 

I place this fragment in connection with the Calamites with some doubt ; 
the only specimen found being very uncertain in its. relations. 

(^Aiiterophyllitece.) 

Genus Asterophyllites, — Brong. 

27. Asterophyllites parvula, Dn. — Canadian Nat. VI, 168; Fig. 

6. — M. D., St. John, New Brunswick. 

'^ Branchlets slender ; leaves five or six in a whorl, subulate, curving 
upwards, half a line to a line long; intervals equal to the 
length of the leaves or less ; stems ribbed, with scars of ver- 
ticillate branchlets at the nodes." 

Only a few small fragments of this species have been added to my 
former collections. It seems to be very rare. 
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28. ASTEROPHYLLITES LATIFOLIA, Dn.— (PI. V, FlgS. 50 to 53.) — J. G. 

S., XVIII, 311 ; PI. Xm, Fig. 17.— M. D., St. John, New Bnins- 
wick. 

** Stem somewhat slender, with enlarged nodes. Leaves oblong-lanceolate, 

about thirteen in a whorl, one-nerved, longer than the intemodes. 

Length of leaves varying from one-fourth of an inch, near the 

ends of branches, to an inch or more. Strobiles cylindrical, with 
oval spore cases and narrow pointed bracts." 

' Numerous additional specimens of this beautiful species are in Prof. 
Hartt's collections. They show that the whorls of leaves were borne on 
branchlets attached close to each other in a pinnate manner, on a jointed, 
striate and apparently woody stem. With the leaves are strobiles or spikes 
of fructification, having whorls of narrow pointed scales apparently cover- 
ing oval spore-cases. On the same surfaces are also dense leafy bodies, 
(Fig. 52) which I regard as the undeveloped extremities of stems or 
branches. All these parts are perfectly parallel to those of AsterophyU 
lites foUo8U8j L. & H., of the Carboniferous, of which this species may 
be regarded as the Devonian representative, differing, however, in the 
number of leaves in a whorl, and slightly in the form of the leaves, and 
the habit of growth. 

29. ASTEROPHYLLITES ACICULARIS. Dn. — (PI. V, Figs. 54 to 57. — 

J. G. S., XVIII, 310 ; PI. XIII, Fig. 16.— M. D., St. John, New 
Brunswick. 

** Stems slender, striated, thickened at the nodes, leafy. Leaves one-nerved, 
linear, slightly arcuate, ten to fifteen in a whorl, longer than the 
intemodes. Length of leaves one-half to three-fourths of an inch. 
Strobiles small, oval, with acicular bracts." 

In some of Mr. Hartt's specimens, this and the last species are asso- 
ciated in such a manner on the same slabs as to suggest a suspicion 
that they may have been portions of one species. I have failed, however, 
to trace any connection or intermediate gradations, and, on the other hand, 
there are organs of fructification associated with the present species which 
are quite distinct from those of the last. They are small oblong strobiles 
with narrow leaves or scales, and sometimes in groups of two and three 
together. C^igs. 55, 56.) 

The specimens recently obtained show that this species was similar in 
its habit of growth to the last (Fig. 54), and it grew apparently in the 
same places. 
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This species in its general form resembles A. equiaetiformis^ Brong., 
and in its fructification A, rigiduSy Sternberg, as figured by Geinitz. I 
observe that Schimper has twice quoted this species, referring to the 
same figures and description in both cases. In page 327 he places it 
under Calamocladus^ as an uncertain species of Calamite leaf. At page 
349 he places it under Annularia as a synonym of A. radiata, Brong. 
I must dissent firom both of these contradictory decisions. The species 
is, however, closely allied to A, radiata^ Brong., differing principally in 
the form and number of the leaves. It had a stiff or rigid stem, with a 
stout vascular axis, and though the leaves sometimes seem united at the 
base, they fell off separately, and, in some beds, great numbers occur 
detached. 

80. ASTEROPHYLITES SCUTIGERA, Dn. — (PI. V, Figs. 58, 59).— J. G. S., 
XVIII, 311 ; PI. XIIL— M.D., St. John, New Brunswick. 

" Stems simple, elongated, attaining a diameter of half an inch, obscurely 
striated ; bearing on the nodes whorls of round or oval scales, or 
bracts, which at the ends of the stems are crowded into a sort of 
spike, while on other parts of the stems the nodes are sometimes 
an inch apart." 

To the description of this singular species, I have nothing farther to 
add, except that I have larger specimens with a greater number of joints. 
It may have been either a sheathed species like Unger's A. coronata^ 
deprived of its leaves, or a sub-aquatic stem, bearing scales instead of 
branches at -the nodes. The singular species of Pinnularia (P. nodosa 
infra) is found in the same beds, and may have been connected with this 
plant. The spikes of fruit or buds, one of which is represented in Fig. 
59, also occur with this species. 

31. ASTEROPHYLITES LENTA, S- N.— (PI, V, Fig. 60.)— M.D., St. John, 
New Brunswick. 

Stems slender, feeble J delicately striate. Leaves long, linear, one-nerved 
in whorls of about ten. 

This species is founded on a few specimens in Prof. Hartt's collections. 
It is quite distinct in form and habit firom any of the others, and may have 
been an aquatic species. 

I am sorry to see that Schimper in his new and valuable work, Palseon- 
tologie Vegetale, has thrown the Asterophyllites and their allies into a 
state of confusion even worse than that prevailing before. He claims as 
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leaves of CalamiteSj certain species of Asteropht/UiteSy under the name 
of CalamocladuSy and transfers others to Annularia. This arrangement, 
^hich I regard as wholly artificial, will render necessary a note as to 
the affinities of the above species, one of which Schimper transfers to Annti- 
laria imder the name " A. DawsoyiiV^ 

Accidental connections of specimens and the resemblance of some stems 
of Asterophyllites to branches of CalamiteSj have led Ettinghausen, 
Geinitz, and others, to confound the two genera. For example Geinitz 
figures* the base of a Calamite with its pinnularia-liko roots, under 
the nailie Aaterophyllitest foUoBvs^ Lindley, this last being a true typical 
Aster ophyllitesy as figured and described by Lindley. He also figures 
branches and fruits of an Asterophyllites, which may be identical with 
Lindley's species.f Schimper unites the whole under the name Cala- 
mocladus foliosuB^ while my Devonian species above named, and which 
is most closely allied to A, foliosus of Lindley, is placed in Annularia. 
On this I have to observe that I have in my collection, and have figured 
in my Acadian Geology, leaves of three species of Calamites, in 
two of the species actually attached to the erect stems, and that these 
leaves would certainly not, by any competent botanist, be referred to 
Asterophyllites. They are narrowly linear, much elongate, thick, fleshy, 
and destitute of any apparent rib, being in truth perfectly similar to the 
branchlets of Equiseturrij except in wanting sheaths, a deficiency which 
the stem of the Calamites also exhibits, and they are as broad at the base 
as olsewhere.J On the other hand the leaves of Asterophyllites are com- 
paratively broad and flat, and pointed at both ends, and have a distinct 
midrib ; and they are borne on pinnate branches, which is never, in so far 
as I am aware, the case with those of Calamites. With regard to Annu- 
lariaj I hold to the original diagnosis that the leaves in each verticil are 
of unequal length and united at the base. In addition to this, they have 
slender stems, and were probably floating leaves, while the Asterophyllites 
have rigid stems. Annularia spJienophylloides of Ungei', and A. laxa of 
this paper, are true Annulariae. Asterophyllites latifolia of this paper, 
and A. foliosa of Lindley, are true typical Asterophyllites. The leaves 
of Calamites transitioniSj as figured in this paper, and those of 

•Coal Flora of Saxony, PI. XV. f lb. PI. XVI. 

t As previooslj stated, the miscroscopic examinatioii of Calamite leaves shows the 
same structare of rows of transverse striae observed in modem Equiseta, and to which 
nothing similar exists in Asterophyllites. I have verified this both in Carboniferous and 
Devonian species. The leaves of Calamites were in reality homologous with the branchlets 
of Equiteta^ and were angled and brittle, so that they readily break in pieces, which 
accounts for their infrequent preservation. When flattened they seem to liave an obscure 
midrib produced cither c»y the angles of the surface or by the vascular axis of the leaf; but 
when weU preserved they alw^ays show the transverse striation. (See PI. IV, Fig. 42 b.) 



PRE-CARBONIFEROUS PLANTS. 81 

C Suckovii and C. cistii^ as figured in my Acadian Geology, repre- 
sent the foliage of Calamites. Any one who will take the trouble to 
compare the figures referred to, will readily comprehend the three generic 
names as used in this paper, and, as I believe, in strict accordance with 
the natural affinities of the species. 

With regard to the suggestion of Brongniart that some Asterophyllites 
may be leaves and branches of Calamodendron, holding, as he does, and 
as the writer does, that Calamodendron is essentially distinct from Oala- 
mites, this does not affect the question. There is, however, no evidence 
as yet known to me sufficient to connect the two genera. 

Genus Annularia — Brong. 
32. Axnularia laxa, S.N.,— (PI. VI, Figs. 64 to 69.)— M.D., Gasp^. 

Stems slender^ tortuouSy with whorls of eight to twelve leaves at long in 
tervals. Leaves long^ linear ^ one-nerved^ narrowing toward the 
point and united at the base by a broad membrane. 

When Sir William Logan explored the Gasp6 Cliflfe in 1843, he observed 
on the surfaces of slabs of sandstone, singular stellar markings of unknown 
nature. On my first visit to Gasp^ I endeavoured to obtain better speci 
mens, but without success. Last summer, by excavating in some of the 
beds containing these impressions, and carefully washing the muddy 
surfaces of the slabs, we succeeded in obtaining specimens which threw 
some light on the nature of the plant, though its affinities may still be 
regarded as doubtful. It consists of slender stems, straggling over the 
surfaces of the beds and usually very obscure. At intervals these are 
surrounded by a carbonaceous film, from which radiate the leaves. These, 
when well preserved, have a distinct raised carbonaceous midrib, which 
must have been of a woody nature, though apparently flexible at the 
extremity. The margins of the leaves have not left very distinct impressions, 
and this with the quantity of carbon remaining, and the relief of the ribs, 
suggests the idea that they may have been thick and fleshy, or perhaps 
provided with air cells for floating. In some specimens the ends of the 
leaves are curled in a circinate manner, which may indicate their mode 
of vernation, but on the other hand may be accidental. 

Brongniart supposes that the typical Annularice were floating plants, 
and this would certainly seem to have been the nature of the present 
species.* 

* My friend Mr. Garruthers, on examining these specimens, doubts as to the propriety of 
placing them in the genus Annnlaria, on the ground that they rather appear to be floating 
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I think it probable that the singular stellate objects represented in Fig. 
70 have had some connection with this plant. Thej are perhaps its roots 
or possibly whorln of leaves imbedded without compression in mixed sand 
and mud. They are thick and massive, and penetrate tlie thickness of the 
beds in which they are contained. 

The objects represented in Figs. 71, 72, are also of a radiating char 
acter and may have had a similar origin. Tliey resemble the Cauda-galli 
fucoid (Spirophyton), but are apparently radiating roots or leaves (PI. 
VI. Figs. 71, 72). 

On the same slabs with Annularia laxa are numerous oval discoid 
bodies with a papilla or protuberance in the centre. They are smooth, 
thin and carbonaceous, and show no markings, except a few minute raised 
points near the margin. They may be flattened carpoiites or peltate scales 
of some strobile ; but they appear too thin to be explained in these ways. 
I can scarcely suppose that they have any connection with Annularia 
laxay but mention them here, as they occur associated with that plant (Fig 
73.) 

Genus Sphenophyllum — Brong. 

33. Sphenophyllum antiquum, Dn. — (PI. VI, Figs. 61, 62.) — Canad. 
Nat., VI, PL 170, Fig. 7. J. G. S., XVIII, 312.— M.D., St. John, 
New Brunswick. 

'^ Leaflets cuneate, one-eighth of an inch wide at the apex, and less 
than one-fourth of an inch long. Nerves three, bifurcating equally 
near the base, the divisions terminating at the apices of six obtuse, 
acuminate teeth. About eight leaves in a whorl." 

This sole Devonian representative of its genus appears to have been 
very rare, as I have not been able to obtain any specimens additional to 
those referred to in the papers cited above. -The specimen figured in Fig. 
61 shows the arrangement of the leaves but not the venation, and is smaller 
than the detached leaf represented in Fig. 62. 

whorls of leaves attactied to each other by horizontal branches, or peltate leaves deeply cm 
at the edg^. I had myself originally labelled them with a new provisional name ; but sab- 
seqaently feeling that they might come under the technical definition of Annularia, the 
other species of which were probably also floating leaves, and being reluctant to multiply 
generic names, I decided to retain them in Annularia. 
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Roots of AsTEROPHYLLiTEiB, &;o. 

84. PiNNULARiA DisPALANS, Dn.— (PI. VII, Figs. 74 to 76.)— J. G. S., 
XVIII, 312 ; PI. XIII, Fig. 22.— M.D. , St. John, New Brunswick. 

" Smooth slender stems, producing nearly at right angles long branchlets, 
some of which produce secondary branchlets in a pinnate manner. 
Stem and branches having a slender vascular axis." 

Specimens in Prof. Hartt's collection shew delicate longitudinal stria- 
lion, also areoles from which branchlets or rootlets have been broken ofiF. 
They also show well the manner of the ramification of the central axis into 
the branches. I have no doubt that this Pinnularia was a cylindrical branch- 
ing root, probably of AateropliylUteSy Sphenopht/Uum or Calamites^ with 
a slender vascular axis surrounded with a thick cellular coating. The two 
following species are distinct from the present, but probably also roots. 

85. Pinnularia elongata. S. N.— (PI. VII, Fig. 77.)— M.D., St. John, 
New Brunswick. 

Stem slender J striate, branches few, long and slender, given off at an 
angle of about 75°. 

36. Pinnulahia nodosa. S. N.— (PI. VII, Fig. 78.)— M.D., St. John, 
New Brunswick. 

Stem straight, with alternate branches at right angles. The branches 
expand at intervals into obscure lobes. 

This species is found in the same beds with Calamites and Asterophylr 
lites scutigera. It was probably a root furnished with tuberous expan- 
sions, which are, however, very obscure. 

(^Lgcopodiacece.) 

Genus Lepidudbndron — Stbrnb. 

87. Lepidodendron Gaspianum, Dawson.— (PI. VIII, Figs. 82 to 84.) 
—J. G. S.,XV, 483 ; Fig. 3. lb. XVHI, 313 ; PL XIV & XVH. 
— M.D., Gasp6. M. & U.D., New York. M.D., St. John. 

Areoles contiguous jeUiptiCj with centralleafscar ; leaves thick at base, acicular, 
slightly ascending and curving downwards, short f Strobiles smally 
lateral? Branches slender, straight and very uniform in thickness. 
Areoles prominent in decorticated sterna. 

My explorations of last summer prove this widely distributed Devonian 
plant to be rare in the Gasp^ sandstones. Only a few drifted specimens 
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were found, thoa^ as some of these had their leaves attached, they were 
probably not derived from very distant localities. Attached to one of the 
specimens was a small strolnle, too obscure to shew its characters distinctlj, 
but sufficient to mdicate the general form of the fructification, which waa 
not before known. (Fig. 84). 

88. Lepidodendran Chemunffeme, Hall.— (PL Vm, Fig. 84.)— Report 
New York, 275. J. G.S., XVIII, 313.— U.D., Ehnira, New Yort 



89. Lepidodendran corrugatum, Dn.— J. G. S., XVm, 313 ; PI. VU, 
Fig. 10. — U.D. ? M.D. ? Akron, Ohio. Also Lower Carboniferous. 

I believe the beds from which this species was obtained at Akron, Ohio, 
are now regarded as Lower Carboniferous, a conclusion which I suggested 
in the paper above cited, in consequence of this species being so charac- 
teristic of the Lower Carboniferous in Nova Scotia. 

40. Lrpidodendron PRiMiBVCM, Bogers, (? If L. Yeltheimianam, 

Goeppt.) — Report Pennsylvania, II, 828. — M.D., Pennsylvania. 
U.D. ?, Kettle Pt. Ontario. 

This is evidently a Lepidodendron quite distinct from L. Gaspianum ; 
but all the specimens I have met with are very obscure in their markings. 

Genus Lycopodites — Brono. 

41, Lycopodites Richardsanu Dn. — (PI. VII, Fig. 81.) — Canad. Nat. 
VI, 179, Fig. 10. J. G. S., XVIII, 314. lb. XIX, 461, PL 
XVIII, Fig. 112.— U.D., PeiTy, Maine. Also recently found by Prof. 
Hall, in Upper Devonian beds at Montrose, Pennsylvania. 

<< Stem slender, tortuous, dichotomous ; barren branches with short erect 
or recurved leaves, apparently in two ranks ; fertile branches lateral, 
one-sided, in the form of sessile strobiles. These strobiles are the 
Lepidostrobus Bichardsoni of my formei papers." 

This is a plant of very slender and probably herbaceous habit, the 
branches looking almost like Graptolites. It bears strobiles of com- 
paratively large rize, in rows on the side of the stem and with strong 
scales standing at right angles to the branches. The figure referred to 
above in J. G. S. XIX, well represents these pomts. 
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42. Ltcopoditbs Matthewi, Dn.— (PI. VIII, Figs. 85 to 87.) — Canad. 
Nat. VI. — ^M.D., St John, New Brunswick. 

^ Leaflets one-vetned, narrowly oval, acuminate, one-tenth to one<-fourth 
of an inch in length, somewhat loosely placed on a slender forking 
stem. " 

Additional specimens show this to have been a more woody plant than 
I had at first supposed, and possibly branchlets^ of some slender Lepido- 
dendron of the type of L. acuminata of Goeppert. (Fig. 87.) 



43. Lyeopoditei Vanuxemii, Dn.— J. G. S., XVIII, 814, PI. XVII. 
Also Hall's and Vanuxem's Reports on Geology of New York. — 
U.D., Ithica, New York. 

<^ Stem slender with marks of fallen leaves. Leaves pinnate, contiguous, 
linear, about half an inch in length." 

I have seen additional specimens in the collections of Prof. Hall, which 
show carbonaceous and apparently woody ^tems, having traces of fibrous 
Btructure and transverse markings externally. The leaves have evidently 
been in one plane and show obscure longitudinal striation but no trace of a 
midrib. I have no doubt that this is a land plant, but whether most nearly 
allied to Lycopodiace» or Ferns, I still entertain doubts. * It suggests 
to botanical observers comparisons with leaves of Cycads and even with 
Algae ; but the woody character of its stem and the nerveless condition 
of its leaves are against these suppositions. It is, as explained in previous 
papers, a near ally of Goeppert's species, L. pennceformii. 

44. Lycopodites comosus. Dn.— J. G. S., XIX, 462. — U.D., Perry ^ 

Maine. 

^^ Stem short, not observed to branch, densely covered with long filiform 
leaves." 



45. LepidoBtroIms globosuSy Dn. — J. G. S., XVIII, 814. — U.D., Perry, 
Maine. 

** Round, or rounded oval, covered with obscure pointed scales. " 
I have no further information as to the last two species. 

« 

• In some beds of the same series there are cylindrical branches covered with minute tuber 
des and bearing pinnate branohletf of similar character ; I agree with Prof. Hall that these 
are of animal origin. 



36 canadian fossils. 

Gbnus Leptophleum — ^Dn. 

46. Leptophleum rhombicum, Dn. — (PI. VIII, Figs. 88, 89.) — J. G. 

S., XVIII, 316, PI. XII, Fig. 8 ; and XVII, Fig. 53. Ibid. XIX, 
462, PL XVIII, Fig. i9.— M.D., Perry, Maine. M.D., Gasp^. 

'' Stem covered with contiguous rhombic areoles, each with a single small 
scar a little above its centre, and above this a very slight furrow. 
Decorticated stems with spiral punctiform scars in slight depres- 
sions. Bark thin. Pith-cylinder very large, with transverse 
markings of the character of Sternbergia." 

I figure a very well marked specimen of this curious species, diewing 
the external markings and the internal Sternbergia structure. 

Genus Lepidophloios — Sternb. 

47. Lepidophloios antiquus, S. N. — (PI. VII, Figs. 90, 91.)— M,D., 

Gasp^. 

Areola very smaUj le9S than half a line in length, apparently rounded below and 
pointed ahove, with acuminate ends. Central scar indistinct^ lateral oneg 
apparently obsolete. Projections below the areoles marked with sharp 
vertical ridges. 



I have had occasion to remark in previous papers the fact that the 
dodendra and Sigillarioe of the Devonian are for the most part slender 
and delicate in their habit of growth, as compared with those of the Car- 
boniferous and specially of the Upper Coal formation. The present species 
exibits the same peculiarity in the genus Lepidophloios^ usuaUy so large and 
coarse in its areolation. Species like that above described are referred bj 
some palaeo-botanists to the genus Siffillaria, but the internal structure of 
the best known species shows that they were lycopodiaceous plants allied 
to Lepidodendron and bearing Lepidostrobi. They have no connection 
with Sigillaria^ other than a superficial resemblance in the form of the 
areoles. Of the present species I have found only one well-characterized 
specimen, that figured (Fig. 90). It is about one inch in diameter, and 
its areoles are well preserved only on a small portion of the surface. It 
shows no trace of marks of cones, and was probably a young stem or 
branch. 

Leaves, apparently of a very small species of Lepidophloios are found 
rarely in the shales of St. John- They maj possibly belong to the preaent 
species. 
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Genus Psilophyton. — Dn. 

48. Psilophyton princeps, Dn— (PL IX. PL X, Figs. Ill to 119. PL 
XI,Fig8. 127 to 129, & 133 & 134.)— J. G. S., XV, 479; Fig. 1. 
Ibid. XVni, 315. Ibid. XIX, 46.— L. D., M.D., Gasp^ ; also 
Upper Silurian. 

Stems branching diehotomomly^ and covered with interrupted ridgei. 
Leaves rudimentary , or sliort^ rigid and pointed; in barren sterns^ 
numerous and spirally arranged ; in fertile stems and branchlets 
sparselg scattered or absent; in decorticated specimens repre- 
sented by minute punctate scars. Young branches circinate; 
rhizomata cylindrical^ covered with hairs or ramenta, and having 
circular areoles irregularly disposed^ giving origin to slender 
cylindrical rootlets. Internal structure — an axis of scalariform 
vessels^ surrounded by a cylinder of parenchymatous cells^ and 
by an outer cylinder of elongated woody cells. Fructification 
consisting of naked oval spore-cases^ borne usually in pairs on 
slender curved pedicels, either lateral or terminal. 

This species was fully described by me in the papers above cited, from 
specimens obtained from the rich exposures at Gasp^ Bay, and which 
enabled me to illustrate its parts more fully perhaps than those of any 
other species of so great antiquity. In the specimens I had obtained, I 
was able to recognize the forms of the rhizomata, stems, branches and rudi- 
mentary leaves, and also the internal structure of the stems and rhizo- 
mata, and to illustrate the remarkable resemblance of the forms and struc- 
tures to those of the modem Psilotum. With the fructification I was less 
successful. The only specimen which I could regard as showing the fruit, 
appeared to me to present an assemblage of sessile scales. A large number 
of more perfect specimens obtained last summer enable me now to state 
that the supposed scales are really narrowly ovate sporangia ; and 
that when mature they were borne, usually in pairs, on curved and appa- 
rently rigid petioles, in the manner represented in Figs. 102 to 108. 
Under the microscope these sporangia show indications of cellular 
structure, and appear to have been membranous in character. In some 
specimens dehiscence appears to have taken place by a slit in one side, and 
clay having entered into the interior, both walls of the spore-case can be seen. 
(Fig. 108.) In other instances, being flattened, they might be mistaken 
for scales. No spores could be observed in any of the specimens, though 
in some the surface was marked by slight rounded prominences, possibly 
the impressions of the spores within. This peculiar and very simple style 
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of spore-case is also characteristic of P. robustitMj and gives to Psilo- 
phjtoD a yery distinct generic character. These naked spore-cases may 
be compared with those of such Ijcopodiaceoos plants as Pnlotum^ in 
which the scales are rudimentary. In the manner in which thej are 
borne they resemble those of the leafy genus Thnesipteris. On the other 
hand they might be compared with the sporocarps, or involucres as they 
have been called, of Rhizocarpese, which, however, they do not at all 
resemble in their manner of growth.* They might also be compared with 
the sporangia of the Hymenophylla and Ophioglossece among the ferns. 
In short, the species of Psilophi/ton were synthetic or generalised plants, 
having rhizomata resembling those of some ferns, stems having the struc- 
ture of Lycopodium^ and rudimentary leaves also resembling those of 
LycopodiacecBj branchlcts with circiiiate venation like that of ferns, and 
Sporangia of a type quite peculiar to themselves. 

Some of my lately acquired specimens also show that in the mature and 
fertile stems of P. princeps the ridges became very strongly marked, and 
that the scattered leaflets became hard, spinose and prominent, confirming 
my previously expressed opinion that the plant was somewhat rigid and 
woody. This character is, however, perceptible only when the plants are 
preserved in such a manner as to show their rotundity. When flattened, 
they may appear as mere fibres of carbonaceous matter, and might, in 
fragments, readily be mistaken for fucoids. In some instances, however, the 
stems and rhizomes, both of this and the next species, when perfectly 
flattened, show the slender scalariform axis as a carbonaceous band or line 
resembling the midrib of a frond. I have in previous papers referred to 
these various states of preservation, and the deceptive peculiarities which 
they present. In the present paper I have attempted to illustrate some 
of them in the figures. 

P. PRINCEPS, Var. omatum. — (PI. IX, Fig. 97 to 101.) 

On my late visit to Gasp<S, a bed of argillaceous shaly sandstone filled 
with specimens of P«ifo/?/iy<(?M in situ, was beauifulUy exposed on the north 
side of the bay, east of Great Cape Oiseau. Individual plants could.be 
seen from two to three feet in length, and they appeared to have been 
overwhelmed when growing, all lying in one direction and being rooted in 
a dark shale, underlying the bed holding the stems. They presented the 

* Dr. Hooker who kindly examined the specimens which I took to London, in 1870 
appeared to be much struck with this similarity, and in the discussion of my paper 
entered into the points of resemblance of the fructification of Psilophy ton with that of ^t-> 
lularia ; the chief point of difference being apparently in the superior development of tkft 
stem in Psilophyton. 
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unusual feature of being leafy, so that fragments might have been referred 
to the genus Lycopodites. The leaves were, however, precisely of the 
same character with those of P. princepsj and their rigid spine-like nature 
was well shown by their projecting downward and upward into the stone 
from flattened stems. After the removal of the leaves, the stems exhibited 
rounded spots, somewhat irregularly arranged, indicating the slender 
bundles of vessels passing to each leaf. Being flattened the stems were 
more smooth than usual. No fructification was observed, and the circinate 
termination of many of the branches indicated that the plants were 
immature. 

In detached hand specimens I have no doubt that these plants would be 
regarded as specifically, perhaps generically , distinct from P. princeps ; 
but the comparison of large numbers of nearly entire specimens forbids 
this conclusion, by showing such links of connection as render it impossible 
to draw any decided line of separation. The present form must be 
regarded as merely varietal, or possibly as the normal state of the imma- 
ture or barren plants. To indicate the points of difference, however, I 
have given the varietal name omatum. 

Specimens referrible to this form, and showing internal structure, present 
no difference of appearance as compared with the ordinary type of 
princeps, 

49. PsiLOPHTTON ROBUSTius, Dn.— (PI. XI, Figs. 130 to 132. PI. XII. 
PL X, Fig. 121.)— L. D., M. D., Upper Silurian, Gaspd. 

Stems stouty smooth or slightly furrowed longitudinally ^ and usually dotted 
with small irregular spots marking the position of ramenta or 
rudimentary leaves. Main stems branching irregularly and 
finally dichotomous. Rhizomata similar to those of the last 
species, but apparently smoother and less massive. Internal 
structure as in last species, but with a thicker vascular axis, the 
vessels having a tendency to arrangement in radiating series. 
Fructification in clusters of naked spore-cases, acuminate and 
somewhat falcate, borne on short dichotomous pedicels. 

This species was merely indicated in former papers on the evidence of 
a few fragments. The discovery of a bed richly stored with the stems in 
situ, and bearing fructification, enables me now to complete its descrip- 
tion. The habit of growth at once distinguishes this species, as well as 
its smooth and dotted surface, the absence of distinct leaves and its 
crowded clusters of spore-cases. Its internal structure also, though of the 
same general type, is notably different. It appears to have grown under 
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precisely the same circamstances with the preceding species, and in a 
drifted state their fragments are often mingled together. Fragments of 
the stems of this species can scarcely be distinguished from leaf stalks of 
ferns; and I now think it possible that some of the fragments from 
the Devonian of New York referred to the genus liachiopteris, may have 
belonged to it. R. tenuisiriata and R.pinnata are liable to this suspicion. 



The rhizomata and rootlets of this and the last species principally con- 
tribute to the contents of the remarkable Devonian root-beds or under- 
clays J of which a great number were described by Sir W. E. Logan in 
his Sections of the Gasp^ Sandstones. The rhizomata lie horizontally, or 
are entwined in a serpentine manner in the beds ; and it is remarkable 
that groat numbers often lie in one direction, as if they had been subaquatic, 
and their growth had been determined by a prevailing current ; but this 
may have arisen merely from the extension of rhizomata outward from the 
margins of original beds or patches of the plants. In other cases they 
are placed confusedly in every direction. The rootlets often penetrate 
downwards at right angles to the beds, and are specially manifest in some 
sandy layers in which they sometimes resemble the Scolithus of the 
Potsdam Sandstone. (PI. XIV, Fig. 16(5). The stems in some beds 
remain attached to the roots, and are bent over and flattened in one 
direction, like grass over which a stream of water has flowed. They have 
manifestly in many cases been overflowed and covered with sediment when 
in a growing state. 

60. PsiLOPHYTON ELEOANS, Dn. — (PL X, Figs. 122, 123.)— J. G. S., 
• XVIII, 315 ; PI. XIV & XV.— M. D., St. John, New Brunswick, 
M. D., Gasp^. 

Stems slender J produced in tufts from thin rhizomes^ bifurcating and 
curving at their summits. Surface smooth^ with very delicate 
wrinkles. Fructification in groups of small, broadly oval scales^ 
borne on the main stem below the points of bifurcation. 

The original specimens on which this species was established were from 
St. John, and were distinguished by their tufted habit of growth, their 
Smoothness, their small size and the fructification being appareiitly lateral 
and sessile ; though this character could not be certainly ascertained. I 
place here specimens lately found at Gaspd having similar cliaracters, 
though from the imperfect state of preservation I cannot with much con- 
fidence affirm their identity. My recent discoveries as to the fructifi- 
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cation of Psilophyton render it probable that the litUe clusters of leaf-like 
bodies from St. John which I referred to the species Annuiaria acuminata 
are really spore-cases of this species. (See PI. XIX.) 

51. Psilophyton? glabrum. Dn,— (PL VII., Fig. 79.)— J. G. S., 
XVIII., 315.— M. D., St John, New Brunswick. 

« Smooth, flattened, bifurcating stems, two lines in width, with a slender 
woody axis." 

I regarded this species, at the time when it was named, as of very doubt- 
ful character, in so far as its aflSnities with the proper species of Psilophyton 
are concerned. Additional specimens have not dispelled my doubts, 
though I still retain the name to indicate a fossil not infrequent at St. 
John, but of uncertain nature. The specimens are smooth, flattened, 
bifurcating stems, about two lines in width, with indications of a slender^ 
woody and vascular axis. The surface is usually quite smooth, but occa- 
sionally marked with fine longitudinal striae. They are always flattened, 
but from their structures must have been cylindrical and cellular with a 
slender axis. They resemble the larger stems of Pinnularia, but have no 
branchlets or indications of these, nor have I found in them any indications 
of leaves or other organs, though I have stems in my collection apparently 
well preserved and a foot in length. If not stems of a species otPsilophy- 
toTiy they must have been roots of some plant of this genus. They much 
resemble certain stems with a slender axis, from the Upper Silurian, 
referred to farther on. Fig. 80 represents stems of jP. robuatius and a 
petiole of a fern, for comparison. 

Genus Arthrostigma — Dn. 

52. Arthrostigma gracile, G. and S. N.— (PI. XIII.)— L.D., Gasp^. 

Stems elongated^ cylindrical^ bifurcating ^ and giving off lateral branches ; 
irregularly furrowed or ribbed longitudinally^ with circular leaf- 
scars arranged in whorls^ and bearing linear rigid leaves with 
circular bases. Structure apparentlg cellular, with a slender 
vascular axis ; fructification probably in cylindrical strobiles. 

The genus Cyclostigma was proposed by IIaughton,in 1859,* to include 
plants with whorls of rounded scars found in the " old red sandstone" of 
Kiltorcan, in Ireland. His specimens had no leaves ; but as figured, some 
of them show indications of a vascular axis. The plant above described 

• Trans. R. Irish Aoademj. 
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might be included in the generic characters of Hanghton's specimens, bat 
% of different habit and evidently generically distinct. Its leaves and firuit 
^dicate Lycopodiaceons affinities, but it is less close to Lepidodendron than 
Haughton's specimens, and perhaps connects them with Psilophyton. My 
specimens were found in the sandstones of both sides of Gasp4 Basin, and 
in one bed appeared to be in situ, with irregular curving roots in the under- 
ling bed or under-clay. The stems were found both flattened and cylin- 
drical, the latter penetrating nearly at right angles to the beds. None of 
them were more than an inch in thickness, and the greater part only half 
an inch. The leaves were apparently rigid, and nearly at right angles to 
the stem, and were seen to radiate through the surrounding sand- 
stone to the distance of more than an inch from the stem. This, with the 
ribbed stem and nodes with round scars, gives to the erect stem an aspect 
somewhat resembling that of Calamites. These latter plants are, however, 
more regularly ribbed, and never show any indication of a slender internal 
axis. When imperfectly preserved, the leaves resemble spines, in this 
according with those of Psilophyton. When broken off they leave 
rounded spots like the areoles of Stiymaria, but without a distinct articular 
tion. The whorls of leaves in the flattened specimens are often oblique, 
but this appears to be an effect of pressure, as they are more regular in the 
cylindrical stems. The stems were not observed certainly to bifurcate, 
though there are indications of this ; but on one a branch placed nearly at 
right angles was observed. Certain strobile-like bodies found in the same 
beds are probably the fruit, and it is interesting to observe that these very 
much resemble the spikes of fructification from Perry, described by me as 
Carpolithes spicatus (J. G. S., XVIII. , 461), though at that place no 
stems of the present genus have been found. (Fig. 154.) 

It is impossible to observe a well preserved stem of this species with its 
leaves attached, without a strong conviction that it represents a synthetic 
type, combining very diverse focms. Its articulations, ribs and verticils of 
leaves recall the aspect of OalamiteSy AsterophylUtes and Anarthrocanncu 
Its circular scars have the aspect of aS'^i^ maria. The structure of its stem 
must have been very near to that of Psilophyton. Its leaves are inter- 
mediate between those of that genus and Lepidodendron. It thus has a 
most antique and prototypal character, and it is remarkable that like 
Prototaxites^ it seems in Gaspd to be limited in its upward range to the 
lower part of the Middle Devonian, as if it were then a form verging on 
extinction. The only plant of Carboniferous date that I can compare with 
it is Goeppert's Sagenaria cyclostigma from the " Newer Grauwacke " of 
Landeshutt ; but this plant is very imperfectly known, and may have been 
of quite different character. 
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The flattened stems of Arthroitigma gracUe often show distinct indica- 
tions of a slender central axis, probably of scalariform vessels, though 
the structure is obscure. 

Gbnus Cyclostigma — Haughton. 

66. Cyclostigma densifolium, S. N.,— (PL VITE., Figs. 92 to 96.)— 
M.D., Gasp^. 

Stems slender y covered with circular or transversely lengthened leaf-scars, spiraUy 
arranged, and bearing short curved leaves with broad bases. 

The specimens on which this species is founded are fragments of stems 
an inch or less in diameter, found in beds associated with the small bed of 
coal, near Tar Point, Gasp6 Bay. At first I was in doubt whether to 
regard these stems as belonging to Lepidodendron or Stigmarxa^ but the 
form of the scars, in connection with that of the leaves, places them in the 
genus Cyclostigma, as somewhat aberrant members tending towards 
LepidodendronJ* 

Genus Cordaites.— Unger. Pychnophyllum. — Brong. 

64. Cordaites Robbh, Dn.— (PI. XIV, Figs. 166 to 162.)— Can. Nat. 
VI. J. G. S., XVIII, 316, PL XIV.— M. D., St. John, New 
Brunswick. M. D., Cazenovia, N. Y. 

^^ Leaves elongated, lanceolate, sometimes three inches wide and a foot in 
length. Veins equal and parallel. Base broad, clasping the 
stem, point acuminate." 

These large striated leaves are so abundant in some of the shales at St. 
John, that the name " Cordaite shales" has been given to the beds by Mr. 
Matthew. I have nothing further to add to the full discussion of the affi* 
nities of this plant in the papers above cited. Like the Cordaites of the 
Coal-formation it sometimes has on its surface shells of Spirorbis. f (Fig. 
161.) 

* Since writing the above, I have seen in London, through the kindness of Messrs. 
Etberidge and Carruthers, specimens from Kiltorcan, collected by Mr. Bailey, and very near 
to mine from Gaape. They seem, however, to be branches of the remarkable tree referred 
to above under Stigmaria. At the same time, they are evidently identical with Haughton's 
Cyclostigma ; which genus, I think, must stand, though founded on imperfect specimens ; 
since the plants in question are of a very distinct type, not to be included with the Lepidoden- 
droid or Sigillaroid trees, though they exhibit characters in some respects intermediate. 
If) t These shells are attached to some of the leaves of Cordaites Robbii in Prof. Hartt*s 
coUections, and I have noted the same faot as occorring at Gasp^, though the spedmena 
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65. CoRDAiTBS ANGU3TIP0LIA, Dn. — (PL XIV, Fig. 163.) — Canad. 
Nat. VI. J. G. S., XVIII, 318.— M. D. Gasp^. M. D., St. John. 
M. D., New York.*' 

** Leaves linear, much elongated, one-tenth to one-fourth of an inch broad, 
with delicate, equal, parallel nervures." 

I have grouped under this name a number of narrow Zostera-like leaves, 
with delicate longitudinal striation, which abound in the Devonian beds ; but 
what may have been their real nature I do not know. The short stem 
with leaves represented in Fig. 103 b may have belonged to this species- 
It is from Prof. Hall's collection. 

6. CoRDAiTEs sp.— (PI. XIV, Fig. 1G4.)— M. D., St. John, New 
Brunswick. 

A few specimens have been found at St. John, of long narrow leaves, 
evidently distinct from the preceding, and with parallel equal nerves. 
Unless merely a variety of C. Rohhil^ these may be entitled to a specific 
name. Another form (Fig. 1G5) shows an appearance of striae between 
the nerves, as in (7. borassifolia. It may represent still another species ; 
but the specimens are few and imperfect. 

57. Cordaites sp.— J. G. S., XVIII, 318 ; PL XVI, Fig. 59.— M. D., 
New York. 

This may have been a stem of one of the preceding species. 



58. Cordaites flexuoms, Dn.— J. G. S., XIX, 4G2 ; PL XVIII, Fig. 9. 
— U. D. Perry, Maine. 

" Leaves lanceolate, acuminate, broad at the base ; nerves numerous 
parallel, somewhat sinuous and uneven.'' 

aeem to have been mislaid. The shelld from St. John are similar to the S. carbonarius of the 
Oc al-formation ; but the tube widens more rapidly and is smooth. Thcj maj be named 
8. Erianui, 

It seems hopeless to convince Palfco-botauists that these Spirorhes are really sliell.^. Ai 
long ago as 1H45 I showed evidence of this, and described these shells as Sftirorltis, and sub- 
quently I have investigated and described the micro:*copic structure of the sliell. Yet I 
see that Schimper reproduces, though with doubt, the old error that these organisms are 
fungi {Gyromyces amtitonis of Goeppert). I have represented the »St. Jolin specimens ia 
Fig. 101. They appear reversed or sinistral ; but when placed on a thin leaf their n]ipear« 
ance in this resiK'Ct depends on the side of the leaf exposed. Fig. IGl b shows the actual 
appearance as seen on the upper surface of the leaf. 

See alio Acadian Geology, p. 205, and Proceedings of Geological Society, Dec 1865. 
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The leaves to which the name Cardaites has been given by linger, and 
that of Pychnophyllum by Brongniart, (and some of which have been 
placed by botanists in the genera Flahellaria and Noeggerathia) 
are exceedingly abundant in the shales both of the Carboniferous and 
Devonian. They were parallel-veined and attached to the stem by a broad 
clasping base, which seems to have, been readily disarticulated, as they 
are usually found disconnected from the stem. The aspect of the leaf 
suggests affinities with Endogcns, but the structure of the stem, as 
described by Corda, with its simple cylinder of scalariform vessels desti- 
tute of medullary rays, obviously approaches to that of LomatofloioSj 
LepidoJloioSy and Lepidodendron. Structurally, therefore, these plants 
are members of the Lepidodendroid group, generally regarded as Lyco- 
podiaceous, though markedly distinguished by their broad parallel-veined 
leaves. linger, for this reason, places them in Lycopodiaceae ; though 
Brongniart suggests affinities to Sigillariacese, which do not, however, seem 
80 close, except, perhaps, in the resemblance of the leaves of some species 
to the parallel- veined leaves of Sigillaria elegans. I have followed linger 
in placing these plants with the Lycopodiaceae. 

Genus Cyclopteris.— -Brong. 

69. Cyclopteris (Archasoptcris) Jacksoni, Dn. — (PL XV, Figs. 167 to 
169.)— Canad. Nat. VI, 173 ; Fig, 9. J. G. S., XVIII, 319. lb. 
XIX, 462 ; PL XIX, Fig. 26.— U. D., Perry, Maine. U.D., N. York 
M. D.J St. John. 

" Frond bipinnate ; rachis stout and longitudinally furrowed ; pinn® 
alternate ; pinnules obliquely obovate, imbricate, narrowed at the 
base, and apparently dccurrent on tlie petiole ; nerves nearly 
parallel, dichotomous ; terminal leaflet large, broadly obovate or 
lobcd." 

A specimen recently received by the Geological Survey from Gasp^, 
shows pinnules which I refer to this species, on a slab which also con- 
tains a portion of a large Lepidoganoid fish, allied to Holoptychius, This 
is the first occurrence of a fern in the Gasp^ beds. It is, probably, from 
the upper part of the series. 

60. C. {ArchcBopieris) ffalliana^ Goeppert.— (PL XV, Fig. 170.)— FI. 
Sil. 498. HaU, Report on New York, p. 275, Fig. 127. J. G. S., 
XVin, 318 J PL XVII, Figs. 54 and 55.— U. D., Now York. 
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61. C. rArehaopterU) Bogern, Dn.— (PL XV, Fig. 171.)— J. G. S,, 

XIX, 463 ; PI. XVn, Figs. 17, 18. PL XIX, Fig. 27.— U. D. 
Perry, Maine. 

^ Halnt (A growth resembling that of Cyehpterii JaekMonij bat the pin- 
nolefl are more elongated and almost caneate in form, also leaa 
densely placed, and with veins more nearly paraDel. Stipe stoati 
woody, farrowed lon^tadinally, and marked with strong transverse 
bars or punctures.'' 

A specimen, obscure in details, but which must belong to this or the 
previous species, occurs in Prof. HalKs collection, from Montrose, Pa., and 
presents the curious peculiarity of showing no less than nine petioles pro- 
ceeding from a common origin, as if the plant had either been a low- 
growing simply pinnate fern, with its fronds in dense clusters, or had 
grown on a common stipe in a densely palmate manner. Perhaps the 
former is the more probable supposition. 

62. C. (Aneimites; valida, Dawson. — (PL XVI, Fig. 190.) — J.G.S. 
XVII, 819, PI. XVI, Fig. 62.— M. D., St. John. 

" Tripinnate ; primary divisions of the rachis stout and wrinkled. Pinnss 
regularly alternate. Lower pinnules nearly as broad as long, deeply and 
obtusely lobed, narrow and decurrent at the base ; regularly diminishing 
in size and breadth toward the point, and the last pinnules narrowly obo- 
vate and confluent with the terminal pinnule. Nerves delicate, several 
times dichotomous.^' 



68. C. (Aneimites) obtusa, Lesquereux. — ^Pl . XVI, Fig. 188. 
Kogers's Iloport on Pennsylvania, p. 854 ; PL 1, Fig. 11. J. G. S., 
XVIII, 819, PL XV, Fig. 33.— M. D., St. John, N. Brunswick. 

64. C. (Aneimites) Bqckshii, Goeppert. (Lesqx.)— (PL XVI, Fig. 

187)— Report Pennsylvania, p. 854, PL III.-M. D., St. John, New 
Brunswick. M. D., Ponnsylvama. 

This may be a variety of O. obtusa ^ but Lesquereux thinks it distinct, 
and fronds perfectly similar to those which he has figured occur at St. 
John. 

65. Cycloptbris Brownii, Dn.— (PL XV, Fig. 172.)— J. G. S., 
XVII, 82 ; PL XII, Fig. 9. lb. XIX, 463 ; PL XVn, Fig. 6. 
— U. D., Perry, Maine. Pennsylvania? 

** Pinnules largo, cuneate, with distant, once-forked nerves, and waved 
margins/' 
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66. C. [Nbphroptbris] varia, Dn.— PL XVH, Figs. 201, 202.)- 
G. S., XVIII, 319 ; PL XV, 84.— M. D., St. John, New Brunswick. 

" Pinnate [or bipinnate]. Pinn« with a thick petiole. Pinnules decreas- 
ing in size to the terminal one, which is ovate and lobed. Pinnules 
oblique, and decurrent on one side. Nerves frequently dichoto- 



mous." 



67. C. (Nephropteris) problkmamca, S. N.— (PL XV, Figs. 173, 
174.) 

'^ Pinnse obliquely flabellate, with broad base and coarse nerves, much 
curved and forking twice. — M. D., St. John." 

A number of detached pinnules belonging to this species have been 
found. At first sight they resemble small specimens of (7. Brownii^ but 
the general form and venation are different. s 



The ferns referred to the genus Cyclopteris, are probably by no means 
a natural assemblage. They resolve themselves somewhat roughly into 
two groups ; — those which, like C. Jacksoni and its European representa- 
tive C. Hibemicaj have ovate pinnules decurrent on the rhachis, and those 
which, like C. obtusa and C. Brawniiy have flabellate leaves ; but no well- 
marked line of separation can be established between these two groups, or 
between either and the Carboniferous Cyclopterids. 

Some of the species have been included in the genus Noeggerathiay but 
this, as originally proposed by Sternberg, and subsequently employed by 
Palaeo-botanists on the continent of Europe, is obviously intended for the 
reception of very different plants. The genus Adiantites of Goeppert 
would include many of the species ; but the characters of this genus are 
not suflScient to distinguish it from CgclopteriSj and there is no evidence 
that any of the species were allied to the modern genus Adianttun. Goeppert 
himself has consequently abandoned the genus as applied to these plants, 
and includes the whole under the provisional name of Cyclopterii. I may 
add that this genus would be in no respect more objectionable than other 
similar genera of Palaeozoic ferns, if a few species based on the round 
basal pinnules of Neuropterids were removed from it. 

In Schimper*s recent work on fossil plants, another attempt is made to 
classify the Cyclopterids on the basis of Ettingshausen's method. He 
restricts the genus Cyclopteris to a few flabellate species belonging to the 
Carboniferous and Permian. ^ The greater part of the Devonian species 
he places in a new genus PaUeopterU^ in which he includes the very 
distinct types represented by (7. JacJaoni and (7. oUusa. This arrange- 
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ment, I fear, cannot be received as either natural or convenient. The name 

Pakeopteris has been pre-occupied by Geinitz for certun trunJcB of tree 

ferns, two of which, P. Hartii and P. Acadica occur in the Carbomferous 

of British America.* The genus as proposed includes two very distinct 

types, both highly characteristic of the Devonian, the one with closely set 

pinnate leaves, decurrcnt on the rhachis, represented by C. Hibcmica and 

C. Jacksoni^ the other with clustered pinnules petiolate v>r attached by a 

narrow bace and with flabcllatc venation, represented by C obttisa and 

BockshiL For this lant type, represented in tlic lii:»wcr Carboniferous 

by luy Oyclopteris Acadicdy I j^ropojcd lon^; ago the generic name And- 

mites f ; and though I observe that Schimper has proposed for otlier ferns 

the fiub-generic names Annmioidea and Ana/nidiufnl still desire to retain 

tlus name on the ground both of priority an I of probably correct botanical 

adinity. For the other type, I must, for tiw reasons above stated, reject 

equally the name:* Nueggerathia^ Adiantitcs and Paloeopteris^ and as a 

term seems absolutely necej.iary to designate these plants, I wciild niodify 

Schiniper's na^Qo whicli is well-adapte«l to express the fact of the antiquity 

of tliese plants, by clianging it into Archcetfpteris. 

I must here also correct some errors as to American species into wldch 
Schimper has fallen. My C?/cloptcris vdlida he refers to two distinct 
genera (quoting the same figure and description in botli places). At p. 
402 of his work it is an AneimioideSy and at p. 480, it is a Triph^llopteri4, 
The first is correct as to name, as the plant would go ijito my genus Anei- 
miteSy I'Ut it is placed with other ferns not allied to it, and separated from 
those more nearly akin to it. Sphenopterk laxa of Hall lie aLo quotes 
in two places, in the one case identifying it correctly with (7. JBdUianUj 
Goeppert ; in the other incorrectly with O. Hibemica. Nocgjerathia 
( Cyclopteris) obtusa of Lesquereux hp also identifies quite incorrectly \vith 
C. Hibernica ; and he gives (7. Jacksoni as a synonym of (7. Hallianay dis- 

regarding the diagnoses given in my papers,J from inspection of the 

original specimens, and which fully separate the three allied American 

species, (7. Halliana^ 0. Jacksoni^ and (7. Itogersi. 

Having cleared away these errors, I may now give the provisional 

arrangement which I would propose for this group of ferns, as follows : 
Sub-genus Ist. ArchaeopteriSj Dawson. Type A. Hibernica. In Amer. 

ica, A. Halliana, A. Jacksoni^ A. Mogemi, 

Sub-genus 2d. AneimiteSj Dawson, type A. Acadica, In Ajnerica 

A. obtusa^ A. Bockshiij A. valida. The latter connects this type with the 

broad-leaved Sphenopterids. 



• J. G. S., XXII, 159. t J. G. S., XVn, 5. t J. G. S., XVm & XIX. 
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Sub-genus 3d. NephropUriSj Schimper, type If. orhicxdaris^ Brong. In 
American Devonian, N. varia and N. prohlematica. These are possibly 
basal pinnules of Neuropterid ferns. 

Sub-genus 4th. Cyclopteris proper, Schimper. Type, C. flabellata^ 
Brong. In American Devonian, C. Brownii. 

Schimper suggests that my Sphenapterin Httchcockiana (Fig. 175) may 
be the fructification of one of the above ferns of the genus Archoeopterii. 
I regard this as quite possible, but have no direct evidence of it. 

The first, second and fourth of the above sub-genera may be regarded 
as eminently characteristic of the Erian or Devonian period, and especially 
of the Upper Devonian, both in Europe and America ; and by their preva- 
lence they serve to distinguish these beds from the Carboniferous. In the 
Lower Carboniferous, however, such ferns as Cyclopteris {Aneimite8)j 
Acadicay still continue to represent in some degree these peculiar forms. 

Genus Neuropteris. — Brong. 

68. Neuropteris polymorpha, Dn.— (PI. XVni.,Fig. 212.)— J. G. S., 
Xyill, 320 ; PI. XV, Fig. 20.— M.D., St. John, New Brunswick. 

" Pinnate or bipinnate. Rachis or secondary rachis irregularly striate. 
Pinnules varying from round to oblong, unequally cordate at base, 
varying from obtuse to acute. Terminal leaflet ovate, acute, 
angulated or lobed. Midrib delicate, evanescent. Nervures slightly 
arcuate, at acute angles with the midrib." 

This fern is very abundant in detached fragments in the shales of 
Carlton near St. John, and was described by roe from these fragments. A 
few perfect specimens occur in the collection of Prof. Hartt, and confirm 
my restoration from the fragments previously studied. In the recent collec- 
tions of Prof. Hartt there are some pinnae with pinnules more elongated 
than the typical forms, but I regard them as merely a variety. 

69. Neuropteris serrulata, Dn.— f PI. XVIII, Fig. 213.)— J. G. S., 
XVIII, 320 ; Fig. XV, 35.— M.D., St. John, New Brunswick. 

*^ Bipinnate. Bachis thin and slender. Pinnse alternate, sparsely placed, 
and of few pinnules. Pinnules obovate, narrowed at base, sessile, 
delicately but sharply serrate, especially at the apex. Terminal 
leaflet rounded and lobed, scarcely serrulate. Midrib visible nearly 
to the apex. Pinnules about two lines in length." 

This species was founded upon a few fragments from Carlton, and Mr. 
Hartt subsequently discovered more perfect specimens, which seemed to 

D 
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him to indicate that the species is really a Peeapterisl In ibis conclusion 
I acquiesced, and omitted this species from the list in Acadian Geology. 
Subsequently, hoT^ever, I found, on comparing the specimens in Mr. Hartt*8 
coUection with those I had previously obtained, that there are two species, 
for one of which I retain the above name. 

70. Neuropteris retorquata. S.N. — (PI. XVII, Kg. 197.) — M.D., 
Lepreau, New Brunswick. Col. Geol. Survey. 

Pinnules broad ohhng^ obttuey curved obliquely^ cordate or auriculate 
at base. Midrib fainty and traceable little more than half tnojf 
from the base^ nerves crotvdedj very oblique^ curved^ forking ahou 
twice. Basal pinnules orbicular y or reniformywith diverging veins. 

Numbers of scattered pinnules of this species occur on the surfaces of 
the Devonian shales at Lepreau. It is a very distinct species, allied, how- 
ever, to N. flexuosa and N. gigantea of the Carboniferous. The pinnules 
were either somewhat thick or strongly reflexed at the margin. In these 
characters, as well as the form of the pinnules, it differs markedly from 
N. polymorphay with which it is associated in the beds at Lepreau. The 
specimens described were collected by Mr. Weston of the Geological 
Survey. 

71. Neuropteris crassa, Dn. — (PI. XVII, Fig. 200.) — Acad. Geology, 

p. 551. — M.D., St. John, New Brunswick. 

A single pinnule is all that I have to represent this species. It was 
collected by Mr. Lunn of St. John, N. B. 

72. Neuropteris Selwyni, S.N.— (PI. XVII, Fig. 198.)— M.D., St 
John, New Brunswick. 

Pinnate. Pinnules obhngy narrow at the pointy curved upward. The 
lower side of the base cut off obliquely, so as to form a notch 
between the pinnule and the petiole. Mid-rib distinct. Nervu 
much curvedy forking once or twice. 

A single specimen represents this species in Prof. Hartt's collections 
from St. John. I dedicate the species to the Director of the Geological 
Survey. 

73. Neuropteris, sp.— (PL XVII, Fig. 199.) 

A few fragments in my collections from St. John represent another 
species resembling N. Sorettii^ Brongt., but they are insufficient for 
description. 
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74. N. (Megalopteris) Dawsoni, Hartt.— (PI. XVII, Figs. 191 to 
194.) — Bailey's Report on New Brunswick. Acadian Geology, 2nd 
edition, p. 650 Fig. 193. — M.D., St. John, New Brunswick. 

** Frond rugose, rhachis thick, striated, broadly winged, pinnae alternate, 
very oblique, acute at apex, often an inch wide and six inches long, 
margin undulate ; midrib disappearing before reaching apex, veins 
numerous, very oblique, curved, forking thrice very obliquely.'* 

This is one of the finest of the Devonian ferns, its pinnules being sometimes 
six inches in length, and at first sight reminding an observer of the Glos- 
Bopterids of later rocks, though very different in their venation. The 
fragments in Prof. Hartt's collection appear to indicate that the fronds 
consisted of largo oblong pinnules closely aggregated together, or attached 
at a very acute angle to a rachis itself broadly winged. The veins spring 
from a broad flat midrib at a very acute angle, and curve outward to the 
margin, which they meet almost at right angles. It may admit of doubt 
whether this fern is really a Neuropteris ; but its scattered pinnules would 
at once by their form and venation be referred to that' genus, though the 
habit of growth seems to have been different ; and for this reason I have 
suggested the sub-generic name above. 



In the species of Neuropteris the Devonian Flora approaches very 
nearly to that of the Carboniferous, several of the species being closely 
allied to common Coal formation ferns. They are, however, distinct speci- 
fically, and on the whole of a more delicate and less massive type. The 
principal exception to this is the remarkable species N, Dawaani. 
This, however, manifestly presents in its venation a tendency toward 
CyclopteriSy though the form of the leaf is so different, and it is quite 
likely that when more fully known it will become the type of a new genus. 

Genus Callipterib. — Bronq. 
75. Callipterib pilosa, S.N.— (PL XVI, Fig. 189.) 

3ipinnate or trijnnnate, PinnoR oblong with hro d terminal leaflet^ and 
crowded obotate obtuse dccu.rre.nt pinnnlcs. with a thick short midrib and 
a few forking curved veins. Fr->nd denr.e and covered with very 
numerous microscopic hairs generalhf mi^hi ig the venation. Fertile 
pinnoe with nearly round pinnules^ smooth and much reflexed in the 
margins. 

This curious fern, rather common in the Middle Devonian at St John, 
was described by me in Acadian Geology under the name Sphenopteris 
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pilosa. I now refer it to Brongniart's genns Calltpttrii. Though die 
typical species of this genus are Permian, I believe it IxnB represen- 
tatives in the Carboniferous. 

Genus Sphenopteris. — BROxa. 

76. Sphenopteris Hoeninghausi, Brong. — (PI. XVI, Kg. 185.) 
— M.D., St. John, New Brunswick. 

The ferns from St. John which I referred to this species are rery rare, 
and no examples showing the venation have been found. It resembles 
Brongniart's species in form and dimensions. 



77. Sphenopteris marginata, Dn. — (PL XVI, Fig. 184.) — J. G. S^, 
XVIII, 321 ; PI. XV, Fig. 38.— M. D., St. John, New Brunswick. 

^^ This resembles the last species in general form, but is larger, with 
the pinnules round or round-ovate, divided into three or five 
rounded lobes, and united by a broad base to the broadly winged 
petiole.'* 

This species is more abundant than the preceding, and the recent 
collections include specimens showing its form and venation very distinctly. 

78. Sphenopteris IIarttii, Dn.— (PI. XVI, Figs. 176, 177.) — J. G.S., 

XVllI, 321 ; PI. XVII, Fig. 32.— M.D. St. John, New Brunswick. 

" Bipinnate or tripinnate. Divisions of the racliis margined. Pinnules 
oblique, and confluent with the margins of the petiole ; bluntly 
and unequally lobed. Nerves few, oblique, twice-forked." 

79. Sphenopteris Hitchcockiana, Dn. — (PI. XV, Fig. 175.) — J, G. 

S., XVIII, 321; PI. XVI, Fig. 31.— U.D., Perry, Maine. 

" Stipes stout, straight, rugose, giving off slender secondary petioles, which 
ramify dichotomously and tenninatc in minute obovate leaflets." 

The only perfect specimen of this species was found by Mr. Hitchcock 
at Perry. The suggestion of Schimper already referred to, that this 
species may be founded on fertile pinnules of Cyclopteris of the subgenus 
Archoeopteris, is deserving of attention. The scattered pinnules from 
St. John referred to it in a former paper are, I confess, very doubtful, 
and in large additional suites of specimens I have not been able to ascer* 
tain any connection with a stem. They may possibly be scattered spor- 
cases, as suggested by Schimper. 
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80. Sphbnoptbris rbcurva, Dn. — J. G. S., XIX, PL XIII, Figs. 7, 
8, — U.D., Perry, Maine. 

^' Leaflets small, cuneate, terminating the divisions of a dichotomoas 
winged petiole." 

81. Sphenopteris splendens, S.N. — (PL XVI, fig. 186.) 

Tripinnate ; pinnos oblong^ broader at base^ withflexuous petiole^ bearing 
six to ten rounded^ lobedj confluent pinnules^ each with few veins 
branching abruptly. 

I am sorry to add another to the many species of Sphenopteris ; but the 
Above will not accord with any known to me. Its nearest ally is perhaps 
S. fragiliSj Brong., but it is much more densely and closely constructed 
than that species. Its petioles and nerves seem to have been woody, and 
the frond thick, and in consequence it shines forth in all the metallic 
brilliancy of a dense graphitic film, from which circumstance I have taken 
its name. 

Genus Hymbnophtllites. — Goept. 

82. Hymenophyllites curtilobus, Dn. — (PL XVI, Figs. 178, 179.) 
—J. G. S., XVni, PL XV, Fig. 39.— M.D., St. John, New 
Brunswick. 

'^ Bipinnate. Rachis slender, dichotomous, with divisions margined. Leaflets 
deeply cut into subequal obtuse lobes, each one-nerved, and about 
one-twentieth of an inch wide in ordinary specimens." 

Some specimens of tins species appear to show an inflection of the 
extremity of the pinnules, as if from fructification. 

83. Hymenophyllites sub-purcatus, Dn. — (PL XVI, Fig. 180.) — 
Acadian Geology, p. 662, Fig. 192, &c. — M. D., St. John, New 
Brunswick. 

** Similar in general form to Sphenopteris (H.) furcatus^ Brong., but 
with broader and acute divisions of the pinnae." 

84. Hymenopyllites Gersdorfh, Goeppert. — (PL XVI, Fig. 182.) 
— M. D., St. John, New Brunswick. 

Quite similar to Goeppert's figures. 

86. Hymenophyllites OBTUsiLOBus, (Joeppert. — (PL XVI, Fig. 183.) 
— M.D., St. John, New Brunswick. 

Found with the preceding, which it closely resembles, except in its 
greater size. 



64 CANADIAN FOSSILS. 

86. Hymexophyllttes Hildrbti, Lesqueroux. — (PL XVI, Fig. 181.) 
— Rogers's Report on the Geology of FennsyWaiiia. — M, D., St 
John, New Brunswick. 

Specimens procured by Mr. Weston at Lepreau appear to belong to 
the above named species. Lesquercux's specimens were from beds at 
Kenawka Salines, which I suppose to be Devonian or Lower Carbomferoas. 



According to Brongniart the genus HymenophylliteB occurs both in the 
Carboniferous and Permian of £uropc. Lesqucreux, on the other hand, 
states that in Pennsylvania the genus Hymenophyllite9 is confined to the 
Devonian. In Nova Scotia I have described one species from Mr. Brown's 
collections from the coal-field of Cape Breton. It is evident, how- 
ever, from the descriptions by Unger of the Devonian ferns of Thar- 
ingia, from tliose of Lesquereux of those of Pennsylvania, and from the list 
of species above given, that the genus Hymenophylliten and the more 
delicate forms of the genus Sphenopteria were relatively muoh more 
abundant in the Devonian than in the Carboniferous period. 

It seems at present scarcely possible to cflFcct any intelligible arrange- 
ment of these ferns in sub-genera. Schimpcr re-unites most of the ferns 
placed in the genera Hymenophyllites and Trichomanites with Sphenop- 
teris, and gives to the former genera merely a sub-generic value. Most 
of the species above mentioned would go into his sub-genus SymenO' 
phylloides. 

Genus Alethopteris — Sternb. 

87. Alethopteuis dtscrepans, Dn. — (PL XVIII, Figs. 203 to 205. ) 
—J. G. S., XVIII, 222 ; PI. XV, Fig. 37.— M.D., St. John, New 
Brunswick. 

" Bipinnato. Pinnules rather loosely placed on the secondary rachis, but 
connected by their decurrent lower sides, which form a sort of 
margin to the rachis. Midrib of each pinnule springing from its 
upper margin and proceeding obliquely to the middle. Nerves 
very fine and once-forked. Terminal leaflet broad." 

This fine fern is illustrated by a number of specimens in Prof. Hartt's 
collections, and has also been found at Lepreau. It is evidently 
very variable in the form of the pinnules, in this resembling the Oar. 
boniferous A. lonchitica^ to which it is closely allied. Some of these 
varietal forms as illustrated in Prof. Hartt's recent collections deserve to 
be figured. 
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88. Alethopteris ingens, Dn.— (PL XVIK, Fig. 206.)— lb.— M.D., 

St. John, New Brunswick. 

^^ Pinnules more than an inch wide, and three inches or more in length, 
with nervures at right angles to the midrib and forking twice. 

89. Alethopteris Perlbti, Hartt. — Acad, Geol. p. 552. — M. D., St. 
John, New Brunswick. 

^^ Allied to A. serrula^ Lesq., but pinnae wider and closer and not so 
long or so much united ; usually tridentate ; teeth acuminate, middle 
one sometimes emar^nate; vein three-forked, sending a veinlet 
into each lacinia. The middle veinlet branches in the middle 
lacinia." 



Genus Pecopteris — Brong. 

90. Pecopteris (Aspidites ?) ''serrulata, Hartt. — (PL XVIII, Figs. 
207 to 209.)— Acad. Geol. p. 653, Fig. 92.— M. D.,St. John, New 
Brunswick. 

^^ Tripinnate ; pinnse short, alternate, close or open,lanceolate, very oblique, 
situated on a rather slender rounded subflexuose rachis ; pinnules 
small, linear lanceolate, crenulate, revolute, moderately acute, 
oblique, sessile, decurrent, widest at the base, open, separated from 
one another by a space equal to the width of a pinnule, slightly 
arched towards the point of pinna ; longest at base of pinna, 
decreasing thence gradually to the apex ; terminal pinnule elon- 
gated. Median nerve entering the pinnule very obliquely, flexuous, 
running to the apex. Neryules very few, oblique, simple, and 
somewhat rarely forking at the margin." 

Numerous additional specimens of this species confirm Prof. Hartt's 
determination of its distinctness from P. plumom^ Brongt. It perhaps more 
strongly resembles Goeppert's P. Silesiaca ; but this last has broader and 
more closely arranged pinnules decurrent on the petiole. It may be taken as 
a Devonian representative of the delicate Pocopterids of which the species 
above named are Carboniferous types. Mr. Hartt's specimens enable me 
to represent its habit of growth. Schimper quotes under this name 
a Carboniferous species of Lesquereux. But Lesquereux's species is 
Alethopteris serrula. 
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91. Pbcoptkris OBSCURA ? Lesquereux.— J. G. S., XVni., 822. — M.D., 
St John, New Brunsurick. 

92. Pecoptbris (AspiDiTBS ?) PRECiosA, Hartt. — (PI. XVTII., Rg»- 
210, 211).— Acad. Geol. 353.— M.D., St. John, New Brunswick. 

^Pinnde a little larger than those of the last species, not serrated; 
placed nearly at right angles to the rachis, obtuse, narrow towards 
the extremity, suddenly widened, or almost auriculate at the 
lower side ; mid-rib extendmg to the apex ; nerves few, at a some- 
what acute angle." 

Somewhat more complete specimens in Prof. Hartt's collections show a 
ittle more of the habit of growth of this fern than was previously known- 
3oth the pinnae and the pinnules were placed nearly at right angles to the 
>etioles. 

13. P. (Cyathites ?) DBNSiPOLiA, S. N.— (PL XVII, Figs. 195, 196.)— 
M.D., St. John, N. B. 

^ir-pinnate, pinnules oblong ^ rounded at the endsj crowded together an a thick 
striated petiole. Mid-rib somewhat decurrent on the petiole, at an angle 
of about 45 ® . Veins few, forking once, oblique. Margins of the larger 
pinnules somewhat undulate. 

This new species occurs in Prof. Hartt's collections firom Carlton, near 
Jt. John, N.B. 

Genus Tmchomanitbs — Goept. 



4. Triohomanitbs pilicula, Dn. — J. G. S., XIX, 464 ; PI. XVII, 
figs. 12, 13.— U. D., Perry, Mwne. 

Hnnules slender, attached to long petioles, and bifurcating into slender points, 

►5. Trichomanites, sp. -nj. G. S., XVIII, PL XVI, 60. — M. D., St. 
John, New Brunswick. 

Hfurcate pinnules, extremdy minute, threadrlike, four to seven in ectch pinna. 

Both of these species are founded on fragments which are of doubtful 
character, and may prove to be merely skeletons of fronds. 
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Petioles op Ferns. 

96 to 100. Rhachioptbris, viz., {R. pinnatay JR* cyclopteroideSj J2. 
punctatay JR. striata^ R. tenuistriata.) — J. G. S., lb. 

Under this generic name I have described several detached leaf-stalks 
of ferns, principally from New York and St. John, of which the fiends are 
unknown. I have nothing further to add, in respect to these, except that 
my recent specimens from Gaspe lead me to suspect that some of these 
supposed leaf-stalks may be in reality decorticated stems of Psilophyton. 

Several detached leaf-stalks of ferns are in my collections from St. 
John, but they probably belong to some of the species above described. 
Though no fronds of ferns have yet been found in the Gasp^ plant-beds, 
with the exception of the pinna of CyclopterU Jacksoni already referred to, 
obscure specimens are not infrequent, which I think can be distinguished 
fi^m stems of Psilophyton, and are probably petioles of ferns. One of 
these is figured in PI. VII,, Fig. 80a. 

Two large and interesting specimens of petioles, probably of tree ferns, 
have recently been communicated to me by Prof. Hall. They are : 

101. Hhachiopteris gigantea, Dn. 

This is the base of a large leaf-stalk somewhat flattened. It is smooth 
and marked with even longitudinal depressed lines, about twenty in number, 
dividing the surfaces into rounded ridges. It shows no structure, but has 
the remains of carbonized fibres or bundles of vessels at the larger end. It 
is from the Hamilton group (Middle Devonian) of New York. It is three 
inches in diameter, and must have supported a very large frond. 

102. JRJiachiopteris palmatajDu. 

This is ten inches in length, flattened, and marked with furrows and 
ridges. It divides at the distal extremity in a palmate manner into five 
pedicels. From another specimen in Prof. Hall's collection, already 
referred to, I would infer that this petiole may possibly have borne fronds 
of the type of Cyclopteris Bogeni. It is from the Hamilton group (Middle 
Devonian,) of New York. 

The number of stipes of ferns found in some of the Devonian beds is 
instructive, as indicating the amount of maceration which the fronds have 
undergone. In the Devonion also as in the Carboniferous, fe^^ fix)nds 
showing fructification occur. 
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Trunes of Trbb Fiitsa. 

103. Ptaraniut Erianut, 8. N.— M. D., New York. 

Trunk eompUt^g invetted with eordjike aerial root* pnfillel to each othtr, 
and eifher chte/y appreted or arr'tngai at rtgular intervah. Each 
root eomUting of an outer, pmbubly crlluhir, coat, with an axU of 
Jibrei and tcalari/orm or reticuiated veueU. 




Piaroniia EriaaHt. From K SpecimsD fWim Nev Tork. 
(Exterior with aerial rooU, reduced.) 
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The minute stnictnres are not well presei'ved. The specimens are 
from Madison Co., N. Y. — IJamilton Group ; in Prof. Hall's colleotiooB. 

104. Ftaroniu* textilit, S. N.— U. D., New York. 

Trunk, with the outer turface marked milk irregular ridget and/urrowi,protliieed 
by tortumu aerial roolt, which in the centre of the tletn are teett to be 
interlaced with each other. Theif are tett tortuou* in vihat leetru to be 
the upper part of the fragment. 

This spocimeo b in Prof. Hall's coIloctioD, and is from Gilboa, New 
York, where these trunks are stated to occur in an erect position in sand- 
stone. 

I may add to the above that Dr. Newberry has communicated to me 
two well-characterized trunks of tree ferns from the Devonian of Ohio, 
and another from Gilhoa Now York, so that the occurrence of large tree 
ferns in the Eiian Flora is aow weU established. They are : — 




Caulopterit Loekieooii, (rcduwd.) 
From a Specimen imta Oilboa, New Tnk. 

105. CADLOPTKRisLocKWOODl,Dn.— F. D.jNew York. 

106. CAnLOPTBRis ANTitiuA, Newberry.— L. D., Ohio. 

107. PaoTopTEua pbrborina, Newbeny. — L. D., Ohio. 
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I have described these three species in a paper contribated to the 
Geolo^cal Society of London, March 22, 1871. They have not been 
found in Canada ; but are of interest as shewing the existence of tree femi 
in strata even older than the fern beds of St. John. In Gasp^ I hare 
found some fossil stems which are probably tree ferns, but too obscure for 
description. Illustrations of two of these trunks of tree ferns are given 
in the wood-cuts. 

■ 

Genus — Cardiocarpum — Brong. 

108. Cardiocarpum cornutum, Dn.— (PI. XIX., Figs 214 to 218.) 
—J. G. S., XVIII 324 ; PI. XIII., Figs 23 and 24.— M.D., St- 
John, New Brunswick. 

'^ Broadly ovate, emarginate at base, dividing into two inflexed processes 
at top. A mesial line proceeds from the sinus between the cusps, 
downward. Nucleus more obtuse than the envelope, and acuminate 
at the top. Surface of the flattened envelope striate, that of the 
nucleus more or less rugosO' Length about seven lines." 

109. Cardiocarpum Baileyi, Dn.— (PI. XIX., Fig. 219.)— Acad. 
Geol., p. 554. — M. D., St. John, New Brunswick. 

Broadly cordate ; emarginate at apex, one inch and a lied f broad, one inch long. 
Nucleus large, broadly oval, acuminate, with a mesial line reaching to 
the ends, 

110. Cardiocarpum Crampii, Harti— (PL XIX., Figs. 220 to 222.)— 
Acad. Geol, p. 554. — M.D., St. John, New Brunswick. 

Elongate, slightly expanding at the middle, obtuse at base. Obtuse or emar- 
ginate at apex. Length about one inch, greatest breadth about twojifthg of 
an inch ; nucleus small, central, oval, connected by a mesial line with the 
extremities. Surface of margin slightly rugose.** 

111. Cardiocarpum ovale, S. N.— (PI. XX, Figs. 223, 224.)— M.D., 
St. John, New Brunswick. 

Oval and destitute of a notch, the sides of the margin expanded laterally^ the 
nucleus ovate and acuminate. 

This species, found with those above-named, but more rarely, seems to 
have been of similar structure. 



PRE-CARBONIFEROUS PLANTS. 61 

112. Cardiocarpum obliquum, Dn.— (PL XIX, Figs. 225, 226.)— J. 
G. S., XVin, 324; PL XIII, Rg. 25.— M. D., St. John, New 
Brunswick. 

^' Unequally cordate, acuminate, smooth, with a strong rib passing down 
the middle ; length about three lines." 

This species may have been of diflferent character from the preceding, or 
may have been a nucleus deprived of its investments. 



All of the above species of fruits agree in having a dense coaly nucleus 
of appreciable thickness, even in the flattened specimens, and surrounded 
by a thin and veinless wing or margin. They have thus precisely the ap- 
pearance of samaras of many existing forest trees, some of which they also 
resemble in the outline of the margin, except that the wings of samaras are 
usually veiny. They are in like manner very similar to the Cardiocarpa 
of the coal-formation. The character of the nucleus and the occasional 
appearance in it of marks possibly representing cotyledons or embryos, 
forbids the supposition that they are spore-cases. They must have been 
fruits of Phaenogams. Whether they were winged fruits or seeds, or 
fruits with a pulpy envelope like those of Cycads and some Conifers, may 
be considered less certain. The not infrequent distortion of the margin is 
an argument in favour of the latter view, though this may also be supposed 
to have occurred in samaras partially decayed. On the other hand, their 
being always apparently flattened in one plane, and the nucleus being 
seldom, if ever, found denuded of its margin, are arguments in favour of 
their having been winged nutlets or seeds* Until recently I had regarded 
the latter view as more probable, and so stated the matter in the second 
edition of Acadian Geology. Last winter, however, when examining the 
collection of Dr. Newberry, in New York, that accomplished palaeontolo^st 
pointed out to me the close resemblance between some fruits of this kind 
from the Carboniferous of Ohio and the drupaceous fruits of a recent 
Cycad. Re-examining the numerous specimens in Prof. Hartt's collection 
with this additional light, I have arrived at the conclusion that the 
Cardiocarpa of the type of (7. comutum were Gymnospermous seeds, 
having two cotyledons imbedded in an albumen and covered with a strong 
membranous or woody tegmen surrounded by a fleshy outer coat, and that 
the notch at the apex represents the foramen or micropyle of the ovule. The 
structure was indeed very similar to that of the seeds of Taxus and 
of SaUsburya. In Plate XIX, Figs. 216 and 217 show very well the 
nucleus with its cotyledons and investing tegmen, while Fig. 218 shows 
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117. Carpoltthes ltjnatus, Dawson. — J. G. S., XIX, 464; PL XVII, 
Fig. 11. — U. D., Perry, Maine. 

'* Base rounded regularly, apex broadly truncate and mucronate ; nu- 
cleus surrounded with a narrow margin." 

118. Carpolithbs compactijs, S. N.— (PI. XIX, Fig. 229.) 

Groups of small, oval hocUen, about one-^ighth of an inch in diameter , lying in 
masses as if they had been attached to a thick and short stalk. 

This is evidently a mass of fructification, but of unknown nature. It is 
from St. John. 

Genus Antholitiies. — Bronq. 

119. Antholithes Devonicus, Dawson. — (PL XIX, Fig. 286.) — Acad. 
Geology, p. 666, Fig. 194, — M. D., St. John, New Brunswick. 

^^ Stipe thick, rugose ; flowers distichous, somewhat distant, each with 
straight strong spine or bract and several broader scales." 

I figure a very fine and perfect specimen of this species, and have 
attempted a partial restoration of it in fig. 2^8, b. c. In this species the 
floral leaves are so well marked, and the indications of internal filaments 
representing stamens or pistils are so distinct, that I cannot doubt 
that it is a spike of fructification of some phaenogamous plant. 

120. Antholithes flortdus, S. N.— (PL XIX, Fig. 236.) 

Flowers or buds composed of six to nine sub-equal oblong obtuse bracts or 
floral leaves; arranged in an opposite manner on a thick rugose axis. 

This species at first sight recalls the curious Permian Schiitzia anomala 
of Geinitz : but it wants the scaly bracts of that species. Like the former 
this must, I suppose, have been the fructification of some phaenogamous , 
possibly gymnospermous plant. 

Genus Sporangites. — Dn. 

121. Sporangites acuminata, Dn.— (PL XIX, Figs 232 to 284.) 

'^Spore-causes: oblong acumijiate, six to nine in a whorl; erect j or slightly 
spreading. Dehiscence lateral.*^ 

I place under this name the objects described in former papers as 
Annularia acuminata. Additional specimens lead me to believe that 
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these supposed whorls of leaves are really closters of spore-cases which 
may have belonged to Psilophyton or to ferns. They are not very dis- 
sinular from the spore-cases of Pfilophyton robtistius. 

122. Sporanoites Huronensis. Dn. — Silliman's Journal, April, 
1871. Canadian Naturalist, Vol. V, new series. Under this name I have 
described the small globular papillate spore-cases found so abandantly 
at Kettle Point, Lake Huron, in beds believed to be of Hamilton age. 
They are probably spore- ca-ses of some Lcpidodendroid plant, and are so 
abundant as to give a highly bituminous character to the shale. 

Various Fruits, &c. 

• 

In Rgures 230 to 232, 1 have represented several obscure seeds and 
similar organs from St. John, and in Figs. 124 to 126, PI. X, some similar 
objects from Gasp^. That in fig. 126 is probably a concretion enclosing 
some organic body, the others may perhaps be badly preserved fragments 
belonging to some of the species above described. 

It will be observed that the above mentioned fruits and floral organs 
constitute a series strictly parallel to the more common fruits of the Car- 
boniferous ; so that whatever genera these last belonged to, must have been 
represented also in the Devonian. Unfortunately our knowledge of the 
affinities of Carboniferous fruits is too imperfect to give us much informa- 
tion on those of the older series. Such inferences as I have been able to 
draw I have already stated above. 

(AngioBpermoxu Exogen.^ 

Genus Syringoxylon. — Dn. 



123. Syringoxylon mirahlle^ Dn. — Journal of Geological Society, XVIH, 
305 ; PL XII, Fig. 145.— M.D., New York. 

I have nothing to add to the description of the species cited above : 
but after careful re-examination of the slices prepared, find my views of 
its structure and affinities, therein stated, fully confirmed. I give 
improved drawings of some of these structures in a supplementary cut, 
shewing the nature of its dotted ducts and woody fibres, in hopes that 
they may be recognised in this country. 

As the only plant of this grade as yet known in the Palaeozoic rooks, 
it is of the greatest interest ; and I have sought earnestly for further 
examples, carefully examining all fragments of Devonian wood which I 
have been able to obtain. As yet, however, no other specimen has been 
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obtiuned than that from the Hamilton Group (Middle Deroman), at 
£;igfat«en Mile Creek on Lake Erie, originall/ submitted to me b; Frof. 
Hall. 




Syringozylon Mitabilt. 

T'\f, 1. Transrerae auction, 100dmni«l*n,Bba<riDgTeaieU, iroods-cell3aDilmedullar7ra7i. 

Fig. 2 und 3. Portions of the Bamo, 300 diameters. 

Fig. 4. Longitudinal section ofdott«d duct, wood-cells and medullar; rays, 300 diamelen. 

Pig. 5. Wall of doiwd duct, 600 diameUra. 

Fig. 0. Wood-cells and mEdullar; rafs, 600 diameters. 

Uncertain Species. 



Megaphyton, sp.— J. G. S., XVin. 

Acanthophjton BpinoBum, Dn. — J. G. S., XVIII. 

Cyclopteris incerta, Dn. — Ibid. 

Fem with netted veins, Dn,— J. G. S,, XIX. 

Cyclopteria, sp., Dn. — Ibid. 

Selaginitea formosus, Dn.— Can. Nat., "VI ; J. G. S., XVIII, S16. 

The first five of the above are forms still too uncertain to bo classified. 
The last I desire to abandon as a vegetable species. It was founded on 
Bpecimena obtained at Gaspd, which seemed to me to represent seal; 
stems or branches. The late Mr. Salter suggested that they might be 
fragments of some Eurypteroid crustacean. At the time I thought that 
the shape of the specimens precluded this supposition, but a number of 
additional fragments since obtained, hare convinced me that Mr. Salter 
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was right, and consequently, that a great quantity of fragments of a Imrge 
species of Eurypterus have been entombed in one of the shales associated 
with the coal-bed near Tar Point. 

(^Endogen ?) 
125. Noeggerathia OilboensiBy Dn. — Proc. Geol. Socy., 1871. 

Tliis is a rhombic-obovate leaf with a broad base and radiating nerves 
or plicae, with finer striae between them. It is 3i'o inches long and 2^ 
inches broad. It was collected by Rev. Mr. Lockwood, in Gilboa, New 
York. Its affinities are very uncertain. 

(2.) Vegetahle Fossils of the Upper Silurian Lime%tone% of Q-a^pS. 

These limestones immediately underlie the Gasp^ Sandstones, and 
constitute the Peninsula of Capo Gasp^, in which they are admirably 
exposed. According to the measurements of Sir W. E. Logan they are 
2000 feet in thickness. They consist of pure and earthy limestones, 
alternating with shaly bands, and rest unconformably on the shales of the 
Quebec Group (Lower Silurian). Their fossils, as examined by Mr. 
Billings, indicate that they are of the age of the Lower Helderberg Group 
of New York, equivalent to the Ludlow of English geologists. 

The Gasp^ Limestones are, throughout their whole tliickness, essentially 
marine ; and many of the beds, especially in the upper part, are loaded 
with animal fossils, principally corals and shells of Brachiopoda. Here 
and there remains of plants occur, but so rarely that they ^ould periumt 
have been scarcely noticed but for the excellent exposure of the rocks. 
They arc principally fucoids, and these chiefly of two kinds. (1.) The 
remarkable spiral fronds of the genus Spirophyton^ Hall, the Fucoidet 
Cauda-galli of the earlier New York reports. These occur principally in 
some of the lower beds, though they extend upward into the bottom 
beds of the Devonian Sandstones. (2.) Tortuous linear fronds or stems 
probably originally cylindrical, sometimes smooth, and in other cases 
presenting a scaly appearance, which, however, seems to be due to the 
arrangement of laminae of fine sediment filling the interior of the moulds 
left by the stems. These scaly markings are sometimes so regular as to 
give the appearance of the Liassic fucoids to which Brongniart has nven 
the name Phymatoderma^ and which Schimper compares to species of 
Caulerpa. I believe, however, that the plants now under consideration 
were either long stems of frondose Algae allied to Spirophyton^ or cylindri- 
cal plants allied to Chorda, 

Ocher fragments show the remains of a distinct internal woody ^^tf and 
must have been portions of acrogenous plants comparable with P^ilophutim 
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glabrum of the Devonian beds ; but they are too imperfect to show their 
generic affinities. (Fig. 239). Others are branching steins, the form and 
markings of which show that they belong to Psilophytony and probably to 
the species P. robu9tiu8y (Fig. 243). Others are obviously Rhizomata of 
PBilophyton^ showing the ramenta and areoles ; and one specimen collected 
by Mr. R. Bell, when exploring these rocks in connection with the 
Geological Survey, shows the scalariform axis, and outer fibrous bark 
in excellent preservation, thus fully proving its true nature, and vindicating 
the less perfect specimens from the doubts which in the minds of many 
botanists might otherwise rest upon them. This specimen is represented 
in PI. XX, Figs. 241, 242 ; and I have shown its structure in PI. XI, 
Figs. 133 and 134. 

These remains of Psilophyton occur in the lower part of the limestone, 
but are more abundant in the upper beds, and they suffice to indicate the 
existence of neighbouring land, probably composed of the Lower Silurian 
rocks, and supporting vegetation. That this vegetation consisted wholly 
of plants of the genus Psilophyton we are under no necessity 'to believe, 
as the almost exclusive prevalence of these plants in some parts of the 
overlying sandstones, deposited at a time when we know that other plants 
existed, shows that in the Devonian period itself, this particular genus was 
either much more abundant than other forms of plants, or much more 
favourably situated for preservation. 

It is interesting to observe that just as a few remains of plants in the 
marine limestones testify to the occurrence of neighbouring land, so an 
occasional shell of Orthoceras or a few Brachiopods may sometimes be 
found in the plant-bearing Devonian sandstones, showing that these were 
accessible to the driftage of oceanic remains ; but we have no right in 
either case to assume that these exceptional remains represent the wealth 
of either the land or the sea in organic forms. 

III. General' Remarks and Conclusions. 

(1.) Physical Condition ofJEastern America in the Devonian Period. 

As Hall and Dana have pointed out,* North America presented, in 
the earlier part of the Upper Silurian period, a great internal ocean, 
partially separated from the basin of the Atiantic by a more or less contin- 
uous belt of sand-banks or islands, representing the older portions of the 
Appalachian range of hills, and bounded on the north by Laurentian and 
in part by Lower Silurian land. These conditions prevailed during the 
deposition of the great Niagara limestones (Wenlock) ; and in the imme- 

* Report on Pal. of N. York, Vol. UL— Manual of Q^ologj. 
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diately succeeding or Salina epoch, there seems to have been a uniform 
elevation, leading to the prevalence over the same area, of shallow waters, 
liable in part to actual desiccation. Toward the close of the period, as in 
the like portion of each of the great cycles of American Palaeozoic history, 
subsidence again occurred, and the marine limestones of the Lower Hel- 
derberg (Ludlow) formation overspread a still wider area in the eastern 
part of the continent than did those of the Niagara. Hence we find the 
marine beds of the Lower Helderberg rising high on the slopes of the 
Appalachians, while such patches as that of St. Helenas Island near 
Montreal * show that they at one time covered the Lower Silurian plain of 
Canada. The subsidence which enabled them to do this, was apparently 
accompanied by the ejection of the trappean masses which penetrate the 
Lower Silurian beds, and among the fragmentary debris of whose bases 
the remaining portions of Lower Heldorbcrg limestone have in some 
places, as near Montreal, been entangled and preserved. In like manner, 
in Gaspd, in Anticosti, in New Brunswick, in Nova Scotia and in Maine, 
we have the extension of the same Lower Helderberg sea, proved by its 
fossiliferous deposits. And though, as I have elsewhere observed,t tte 
fossils of the Nov$ Scotia r^eks of this age, (Arisaig group) show a ten- 
dency to European rather than to American types, this merely mdicatea 
the partial interruption of the continuity of the great oceanic area, by the 
remaining shoals of the Appalachian ridge. It would thus appear that at 
the close of the Upper Silurian, the area of land in Eastern North America 
was at a minimum ; being probably less than at any preceding period since 
the deposition of the great Trenton limestones of the Lower Silurian. 

At the beginning of the Devonian a slow and gradual emergence, 
not accompanied by any fractures or physical disturbances, appears to 
have commenced. The wide spread of the Oriskany sandstone, and its 
accompanying arenaceous beds, indicates this change. This re-elevation 
was earlier and more permanent near the Atlantic coast than farther 
inland. West of the Appalachians, the Comiferous limestone, probably the 
finest coral limestone in the American Palaeozoic series, indicates a wide 
internal ocean ; while in Gasp^, New Brunswick and Maine, its place is 
occupied by beds filled with land-plants, and some of them even under- 
clays or fossil soils, like those of the Goal-formation. Similar conditions 
followed somewhat later in the West ; and the Gomiferous limestone was 
covered with the shales and sands of the Hamilton and Ghemung series 
during the deposition of which the condition of all North America must 
have approached to that which it afterwards assumed in the time of the 



* Report of Geology of Canada, 1863. 

t Acadian Geology.— See also paper by Dr. Honeyman, in Journal of Geol. Societj^ 
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Coal-formation, though presenting some characteristic differences, more 
especially in the less extensive prevalence of swampy flats. Con- 
temporaneously with the very beginning of these physical changes 
appeared the Erian Flora. Already, before the close of the Upper 
Silurian, the first patches of emerging land must have become clothed 
with Pailophj/torij and by the time of the Middle Devonian the flora 
of the period had, at least on the Atlantic coast, attained to its 
culminating point. 

At the time when the Erian or Devonian Flora attmned to its greatest 
extension, there must have been in Canada a considerable extent of Lau- 
rentian and Lower Silurian land. The Adirondack hills were out of the 
water, and so were the older portions of the Appalachians, and from these 
there stretched to the East, West and South, considerable tracts of low 
land ; portions of which were alternately dry and submerged according to 
the varying level of the continent. Upon these flats, and in part also, 
probably, on the neighbouring hills, flourished the plants which have been 
described in the preceding pages, and which appear to have enjoyed 
climatal and atmospherical conditions similar to those of the Carboniferous 
period, but with a smaller continental area and greater proportionate 
irregularity of surface. 

At the close of the Devonian, in the regions lying east of the Appa- 
lachians, great physical disturbances occurred. The lowest Carbonifer- 
ous rocks are generally coarse and conglomerated, often interstratified 
with contemporaneous trap, and rest unconformably on the Devonian. The 
latter rocks are much altered, and this metamorphosis is connected with 
the intrusion of great masses and dykes of granite which penetrate the 
Devonian, and were consolidated before the deposition of the lowest Car- 
boniferous beds. These disturbances were the prelude to the great 
change in animal and vegetable life which we find in the lowest 
Carboniferous beds, and to the subsidence evidenced by the prevalence 
of the Lower Carboniferous limestones, which separate as by a great 
gulf the Lower Carboniferous flora from that of the Middle Coal 
formation. 

In the east these changes were already in progress in the latter part 
of the Devonian, as evidenced by the coarse sandstones and conglo- 
merates of the old red sandstone. In the west they did not occur, or were 
postponed till after the Carboniferous had begun, since in Ohio we find a 
gradual passage from the Devonian into the Carboniferous, while a par- 
tial unconformability occurs between the Lower Carboniferous and the 
Coal-formation. Even in the west, however, the Devonian Flora disap- 
pears at the beginning of the Carboniferous period. 
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The above general sketeh may serve to present a view of this remark- 
able period in Eastern America. It might be illustrated in detail by a 
great number of local examples. These will be found in the Surveys of 
New York, Pennsylvania and other States of the American Union, in the 
Report of the Survey of Canada, and in the author's "Acadian Geology." 
In Europe such a general view is attended with greater difficulty, owing 
to the less breadth of the formations and the greater prevalence of local 
diversities, and also to the want of definition in some localities between 
the Upper Devonian and the Lower Carboniferous. Still the same divi- 
sion into Lower, Middle and Upper Devonian exists, and the same general 
relation both in fossils and physical conditions, to the Upper Silurian 
on the one hand, and the Carboniferous on the other. 

(2.) Comparison with the Carboniferous Fl&ra. 

Generically the Flora of the Erian or Devonian is in the main identical 
with that of the Carboniferous, and the most important and characteristic 
Carboniferous genera are also among those best represented in the older 
Flora. On the other hand, while some Carboniferous genera have not 
yet been recognized in the Devonian, the latter possesses some peculiar 
generic forms of its own, and these are especially abundant in the lower 
part of the system. As examples of such genera I may ;iame Psilophyton^ 
JPrototaxiteSj Leptophleum and Arthrostigma. Further, it may be re" 
marked that these peculiar Erian plants present highly composite or 
synthetic types of structure, giving to them a more archaic air than that 
of the Carboniferous flora. 

Perhaps the most remarkable of all the generic differences of the 
Carboniferous and Erian flora is the occurrence in the latter of the ex- 
ogenous genus Syringoxylon, a type altogether unknown otherwise in the 
Palaeozoic. In one point of view this may indicate the greater variety 
and perfection of the older of the two floras. In another it may merely 
warn us as to the imperfection of our knowledge. With regard to the 
proportionate prevalence of particular genera, we are as yet scarcely in a 
position to make any definite statement. Not only is our information 
very incomplete, but there is a remarkable variety in the Devonian itself, io 
different localities. In Gasp£, for example, Prototaxites and PsUophyton 
are predominant forms. In New Brunswick, New York, and Ohio, these 
forms are less abundant. In New Brunswick fronds of ferns are present 
in great numbers, while they have scarcely been found in Gasp^ ; and 
trunks of tree ferns and petioles without leaves have been found abundantly 
in Ohio and New York, where fronds of these plants are comparatively 
rare. We can scarcely at present decide whether these differences reaolt 
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from different facilities for preservation,* or from local diversities of soil 
and climate, or from different dates of the plantrbearing beds. On the 
whole, however, as I have elsewhere remarked, while the distribution of 
genera in the Devonian leads us to infer climatal conditions in the main 
resembling those of the Carboniferous, it would also lead us to conclude 
that the local diversities were greater, and that there was less of that dead 
level of similar local conditions which prevailed so extensively in the 
Carboniferous period. The Devonian plants probably grew on limited 
rocky islands, bordered by much less extensive and permanent lowlands 
than those of the Carboniferous era. 

Specifically the Devonian flora is almost altogether distinct from the 
Carboniferous. Even the same genera are represented by distinct 
species, and it is possible that some of the few species which we now 
identify with those of the Coal, will in future be found to be distinct. I 
presume, at least, that this is more likely than that those esteemed distinct 
shall be found to be identical. 

The specific differences also point in certain definite directions. The 
coniferous trees are of more lax texture, and with larger woody fibre in 
the Pre-Carboniferous beds. The Sigillari» and Lepidodendra are smaller 
and more delicate. The ferns present a tendency to the extremes of small 
and delicate, and very large and expanded fronds. They have generallj 
a tendency to a flabellate venation decurrent on the petiole. There is a 
remarkable abundance and variety of Lycopodiaceous plants. We shall 
find that it is probable that in the course of the Devonian period itself, 
great changes occurred in some of these points. 

Of all the known localities of Erian plants in Eastern America, that of 
Gaspd presents an assemblage the most primitive and the least Carbon- 
iferous in aspect. That of Southern New Brunswick gives us a flora the 
most akin to that of the Carboniferous. The lower part of the Gasp^ 
series undoubtedly reaches to the base of the Devonian ; this is proved 
by its marine fossils, but its middle and upper parts must be at least 
on as high a horizon as that of the New Brunswick beds. More especially 
does this appear when we consider that, as I have shown in a previous 
paper, and as Prof. Bailey and Mr. Matthew have since fully confirmed, the 
latter have been altered and dbturbed before the deposition of the Lowest 
Carboniferous beds, and that they appear to underlie the Devonian beds of 
Perry in Maine. These facts show that they should be regarded not as 
Upper Devonian, as I was at first inclined to believe, but as belonging to the 
middle of the series. 

• In the Middle DoTonian we may conceive the plant bedi of New Bnmiwick to r e pr e i ent 
An eetaarj or iwampj lagoon, while those of New Tork and Ohio are open tea areai, into 
/which learei long macerated in water were drifted. 
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In the lower part of the Gasp^ series representing the Lower Devonian, 
the extreme abundance o{ Psilophyton and Arthrontifftnaj and the occur- 
rence of Prototaxites as the only representatives of the Conifers, give an 
aspect of great antiquity to the flora. In the middle part of the same 
series we find these forms associated with Lepidodendron and Stigmaria 
and Lepidofloios ; and at a corresponding horizon in New York and New 
Brunswick we find Ferns, Cordaites and other types not occurring, as- 
far as known, in the lower beds. I shall present in the sequel some rea- 
sons for the belief that the middle of the Devonian is the true meeting- 
place of the last survivors of an old Silurian flora and the earlier repre- 
sentatives of the flora of the later half of the Palaeozoic. In the meantime 
I may refer for a moment to views of the sequence of Palaeozoic plants 
which might be entertained in accordance with theories of derivation of 
species now prevalent. The Lower Devonian is distinguished by the abun- 
dance of some remarkable forms referred to Algae of the genera Spirophy- 
ton and Dictyophyton of Hall, also for the occurrence of vast quantities of 
humbly organized acrogens suited for a semi-aquatic habitat, as Psilophy- 
ton and Annularia. May not these two groups of plants be related in 
the way of derivation ? Again, the synthetic types of acrogens of the 
Lower Devonian, and the prototypal exogens of the genus Prototaxites 
give way in the Middle Devonian to more perfect and specialized types of 
acrogens and gymnospems ; may they not have been advanced by a pro- 
cess of evolution ? Such speculations have many charms for persons of 
vivid imagination, and may be supported by the analogy between the pro- 
gress of the development of the individual plant and the succession of 
plants in geological time ; but the present case affords to them a sup- 
port more apparent than real. The gap between Algae and acrogens like 
Psilophyton with a well developed scalariform axis, is very great. The 
Algae in question did not precede Pnlophyton but were contemporan- 
eous with it, and their association may be explained by tlic co-existence of 
submerged shallows favourable to Algae, and swampy flats favourable to 
Psilophyton and its allies, and by the alternation of these conditions in 
the same locality. Prototaxites does not change into Dadozylon, It 
disappears and is replaced by a type of wood which continues to the pres- 
ent day. Psilophyton continues to exist without improvement along with 
the Lepidodendra and ferns of the Middle and Upper Devonian, and merely 
becomes less abundant until it finally disappears. The phenomena are 
rather those of the gradual extinction of an old flora and the introduction 
of a new one from some different source. If therefore we desire to 
account for the succession of floras in this way, we must suppose local 
extinction and the introduction from another region of plants which in the 
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meantime have been modified there. It thus becomes a necessary pre- 
liminary to investigate the local distribution of each flora, its probable 
place of origin and direction of distribution, the regions into which it 
might retire when displaced locally by subsidences, and the manner of its 
extension after re-elevation. Such questions require much careful obser- 
vation and comparison of facts, and it would be more profitable to attend 
to them with vigour than to waste time in discussing premature hypotheses.^ 
North America affords probably the finest field in the world for their 
solution, and the discussion of the facts relatmg to them by Prof. Hall in 
the Introduction to his Paloeontology of New York, Vol. III., is as yet 
the most important contribution to this. 

Another point deserving of notice is the scarcity of coal in the Devonian 
series. I am inclined to attribute this rather to geographical and climatal 
conditions than to any incapacity in the Sigillaricesind CalamiUs and Lepid- 
odendra of the Devonian to produce accumulations of coal. The genus PsiU 
ophyton also seems to have been well suited to form such accumulations ; and 
indeed the little coal seam at Gasp^ Bay is chiefly composed of the remains 
of this plant. It would, however, be remarkable if conditions favourable 
to the accumulation of large deposits of coal did not occur in some portion 
of the areas of Devonian deposition ; and I should not be surprised if at 
any time such deposits should be found to occur locally in some part of 
Eastern America. 

In conclusion of this topic, the plants figured in this Report will enable 
any good observer to recognise the flora of the Devonian, and to dis- 
tinguish it from that of the great coal series, and thus to avoid the mistake 
of supposing the plant-bearing beds of the older series to indicate the 
presence of productive coal measures, a mistake which has led to some 
costly and useless mining operations. 

(3.) Comparisons with the Equivalent Flora of Europe. 

The Devonian of Europe is so imperfectly developed in comparison 
with that of America, that whether we compare the fauna or the flora, we^ 
must bear in mind that while the lapse of time represented in both con- 
tinents may be the same, the extent of rock formations deposited and the 
amount of life manifested in the fossil remains, vastly preponderate in 
America. This preponderance is greater than the published lists of fossils 
would indicate, since the rocks of this period in America relatively to 
their area and thickness, have been less perfectly explored. In Western 
Europe also local disturbances and differences of deposit, and the passage 
in some places of the Upper Devonian into the Carboniferous, have caused 
doubts as to the classification of the beds, which have comparatively little 
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place with reference to these formations in America. For such reasons 
geologists and palaeontologists whose vision is limited by the European 
rock formations, can scarcely avoid a feeling of scepticism as to the resolts 
obtained in the study of these rocks in America ; and it is with the view of 
keeping this distinctly before their minds, and of asserting the actual fact 
that America is the typical region of these deposits, that I have suggested 
the term Erian for this formation in the present memoir. 

Our knowledge of the flora of the Devonian, more especially in Eu- 
rope, is as yet too imperfect to admit of the certain comparison of the 
vegetation of different areas. I shall 'therefore content myself with a 
<;omparison of known facts, without venturing on general conclusions. 
I have shown in my Acadian Geology that the Carboniferous Flora of Nova 
Scotia and New Brunswick is very closely allied to that of Europe. Out 
of 196 nominal species catalogued in that work we may reject forty-four 
as uncertain, or as founded on fragments which may belong to species 
bearing other names. Of the 152 actual species remaining, ninety-two 
are common to Nova Scotia and to Europe, in so far as I have been 
able to make comparisons. In general terms it may be stated that of the 
coal plants of Nova Scotia and New Brunswick, two-thirds occur on the 
eastern side of the Atlantic as well. Crossing the Appalachian ridge we find 
that only fifty-nine species, or rather more than one-third, are common 
to Nova Scotia and the interior coal areas of the United States. Farther, 
according to Dana's summary of the results of Newberry and Lesquereux 
up to 1860, out of 350 species of the United States Coal fields, 146 only 
are found in Europe. Making every allowance for imperfect information 
and errors in comparing species, these facts indicate diat in the Carbon- 
iferous period the Appalachians constituted a more important physical 
barrier than the Atlantic, and that the Flora of the Atlantic slope of 
America was much more closely allied to that of Europe than that of the 
great internal plain of the American Continent. 

In the Devonian period, while a few species, like Psilophytonprineept 
and Lepidodendron Gaspianum are of continental distribution, the plants 
of different localities, as for instance, those of Gasp^ and New Brunswick, 
and those of the latter and New York, are in the main distinct, thougjh 
belonging to the same generic forms ; and almost the same statement may 
be made with reference to the comparison of any of these American areM 
with those of Europe. This, no doubt, implies imperfect information; 
but if any general conclusion can be deduced from it, this must be that 
already referred to, and stated in a former paper on this Flora,* that in 
the Devonian period there was a less uniform and monotonous flora in th« 

« Journal of Geol. Societj, Tol. XIX. 
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northern hemisphere than that which existed in the succeeding Carbon- 
iferous period. 

As an illustration of the difficulty of comparison, I may refer to the 
remarkable fact that the genus Pdlophyton^ so characteristic of the 
American flora in this period, had not, until noticed by me in 1870, been 
recognised in the Devonian of Europe. That this depends altogether on 
defective preservation of specimens, or defective observation, I am fully 
convinced. There can be little doubt that the species Sdlisites Dechenianm 
Goept., so abundant in the rocks of this age in Germany, is founded on 
badly preserved specimens of Psilophyton. So are the " branching roots," 
" grass-like plants," and " curved fucoids,*' which have been described 
as occurring in the Old Red Sandstone of Scotland.* Unger has also 
described the internal structure of certain stems from the Devonian of 
Thuringia, which, if preserved in respect to their external markings, would 
very probably be found to be stems of Psilophyton.f These probabilities 
were fully discussed in my Paper on the Devonian plants of Gaspd in the 
Journal of the Geological Society, vol. xv, page 482. Yet though ten 
years had elapsed since the publication of that paper, it would seem 
that no specimens comparable with those found so abundantly in Gasp£ 
had been discovered in Europe. 

As an example of the same kind, but in favour of the European flora, 
I may mention that the genus Cyclo%tigmay recognized many years ago 
in Ireland by Haugbton, has been found in America for the first time in 
1869. 

On the other hand the fact of greater diversity, at least of station, in 
the Devonian period, seems to be proved by the character of the flora itself, 
as well as by the great differences between the proportions of different gen- 
era and species in localities not very distant from sach other, above referred 
to. It is perhaps equally illustrated by the striking similarity in the flora 
of places somewhat remote from each other, as Perry in Maine, and Mont- 
rose in Pennsylvania. 

It is, however, important, in the interest of Palaeobotany, to observe that 
the facies of the Erian flora is very similar on both sides of the Atlantic, 
so that a botanist familiar with the differences between the plants of the 
Carboniferous and Devonian in America or in Europe, would have no 
difficulty in applying this knowledge to the separation of the rocks of these 
periods in any part of either continent. 

When in London in the spring of 1870, I was enabled, through the 
kindness of Mr. Etheridge and Mr. Carruthers, to examine the specimens 

* Salter on Plants of Gaithneu. Journal of (Hoi. Sodetj, Vol. XIV. 
t E. 0. CUptidropiit arUiqua, 
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of Upper Silurian and Devonian plants from Great Britun and Ireland, 
in the collections of Jennyn Street and in the British Museum. These 
collections illustrate the descriptions of Dr. Hooker, Mr« Salter and Mr. 
Bailey, and contain besides some unpublished material. Thej enable me 
to add the following comparisons. 

In specimens from the Upper Silurian (Ludlow beds), in addition to the 
remarkable bodies described by Hooker under the name Pachytheeaj and 
which are probably spore-cases, there are fragments of flattened stems 
which may be referred with some probability to PBilophyton^ and small 
pieces of carbonized ^ood, showing under the microscope a distinctly 
fibrous structure with indications of discs. They may well have belonged 
to a plant of the nature of Prototaxites.* 

In specimens from the Middle Devonian of Scotland, the remarkable 
stem described by Salter as Caulopteris Peachii indicates a sub-arborescent 
fern, with large fronds, of which the petioles alone remain. Lepidodendron 
nothuniy identified by the same author, is a plant closely allied to X. Qaspia- 
num. A species referred to SelaginiteB^ may belong to the same general 
group with Lycopodites RichanhonL There are also fragments referri- 
ble to PMophyton princeps and P. robustiuSj and portions of carbonized 
stems, for the most part structureless, but one of which shows woody tissue 
with oval pores inscribed in hexagonal noshes, and which may have belonged 
to Sigillaria or Calamodendron. 

From the Upper Devonian of Ireland, there are fine collections made by 
Mr. Bailey in the Kiltorcan beds. In these Cyclopteris (Archseopteris)- 
Hibemica represents our American C. Jaoksoni and its allies. There 
are two Sphenopterids, Filicites lineatus of Bsuley, and HumpJiriantu 
of Schimper. There is also a remarkable series of specimens believed to 
illustrate the genus Cyclostigma of Haughton.f The smaller branchea 
and stems are those described by Haughton. The larger stems have 
roimded margined areoles with a central scar, and spirally arranged, some- 
times on faint narrow ribs like those oi Syringodendron which the scars also 
resemble ; and there are well developed Stigmaria roots and Lepidoden- 
droid leaves and strobiles referred to the same plant. The largest atema 
are labeled Sagenaria Baileyana, but they certainly do not belong to 
the genus Sagenaria as heretofore defined. If the whole of the parta 
referred to this plant really belong to one species, it will constitute one of 
the most remarkable of the composite types of the Devonian, and may prove 
characteristic of it. My species Cyclostigma densifoKum is of the same 

* Slices of these plants have been prepared through the kindness of Mr. Etheridge, and- 
I have no hesitation in stating my belief that they indicate the existence in the Upper Silu* 
rian of England, of trees of the type of Frototaxitet. 

t Proceedings Royal Irish Academy. 
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character with the branches of the present species. The Irish plants as a 
whole would seem to have been larger and better developed than those of 
North America in the Upper Devonian period, perhaps a consequence of 
climatal difference. 

From the typical districts of Devonshire, I have seen only a few speci- 
mens, from the collection of Mr. Hall of Barnstaple, in the possession of 
Mr. Etheridge. They appear to indicate a large fern, perhaps Cychpterii 
Hibemica^ and a coarsely ribbed Catamites apparently of tiie type of C, 
cannceformiB. 

Coniferous wood was long ago recognized by Miller m the Devonian 
of Scotland; and from a recent description of the specimens by Mr. 
McNab of Cirencester,* they would seem to be referrible to the type of 
Dadooylon, 

While in Edinburgh I was favoured by Mr. C. W. Peach with an 
inspection of his interesting collection of plants from the Devonian of the 
North of Scotland, and have also looked over a few specimens of similar 
plants from the ooUections of the late Hugh Millar, exhibited in the 
Edinburgh Museum. In these collections, more especially in that of Mr. 
Peach, I find two species of P«fopAy<o«,— one of them apparently P. 
prineepBy the other allied to P. robustiuSy but probably distinct. None 
of the specimens showuthe fructification, but there are large and well- 
preserved rhizomata ; and according to Mr. Peach these plants are as 
abundant, relatively to others, in the Middle Devonian of Scotland as in 
that of Gasp^, though they have hitherto been regarded as fucoids or 
roots. On many of the specimens I can plainly perceive all the distinctive 
markings of PsUophyton. There are apparently, in Mr. Peach's collec- 
tions, three species of Lepidodendroid plants. One of these, identified 
with L. nothum by Mr. Salter, whether identical with the species of linger 
or not, is closely allied to L. Qaspianum. Another, is obviously of 
the same type with my CycloBtigma densifolium from Gaspd, and with the 
branchlets of CycloBtigma from Kiltorcan in Ireland. The third, Lycopodites 
Milleri of Salter, may have been an herbaceous plant. Mr. Peach's 
collections also include a Oyclopteris of the type of (7. Brownii^ a Calamites 
resembling C. transitionis, a Stigmaria, fragments which may be bark 
of SigUlariay a plant possibly referable to the genus Anarihrocanna^ 
and stems or branches probably coniferous, though the structure does not 
appear to be well preserved. When these collections shall be described 
in detail, it will be found that the Devonian of Scotland is not so poor in 
land plants as has been supposed, and that its flora is very similar to that 
of America in the same period. 

* Philos. Maga. 
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(4) Eelations to Older Floras. 
As already stated in the opening of these remarks, the close of the 
Upper SUurian Period in Eastern America was a time of minimMD 
extent of land. Hence, the Upper Silurian beds, immediately under th< 
Devonian, are decidedly marine, and in entering them we not only pass 
older rocks, but also recede from the land, so that for both these reason 
we might expect to find a great diminution in the number of land plants 
Further, in accordance with the views which have been so well illustrate 
by Prof. Hall as to the derivation of American Silurian sediment from it 
North-east, and the gradual extension in each succeeding period of Ian 
and shallow water to the South-west, we should expect to find the olde 
land-plants toward the North-east. 

Accordingly it is in Ga8p6 that as yet we have the only link of conne 
tion of the Brian Flora with that of the Silurian period. In the mani 
Umestones of Cape Ga3p(5, holding shells and corals of Lower Helderbei 
age, along with some indeterminable plants, probably fucoids, we have, 
already stated, fragmental stems and distinct rhizomes of FsilopnyU 
some of them showing the scalariform axis well preserved. These Ira 
ments must have been drifted from the land, and as in the immediate 
succeeding Lower Devonian heis^Psilophytoth is associated with Prototi 
ties, ^r/&ro«%wia, and Galamites^ but is the most abundant of the whole, 
is not unlikely that in the Upper Silurian land it was associated with plai 
of these genera. 

Nor is it necessary to suppose that the duration of the existence of \ 
plants represented by these fragments was short. In the modem Paci 
tlie area of land is very small, and few remains of land-plants are p 
bably preserved in the marine deposits now in progress. But if that gr< 
basin were elevated, so that much low land would exist in it, and a 
wide spaces of shallow water with muddy bottoms charged with namep 
land-plants, it would not be fedr to assume that the comparatively spa 
vegetable remains of the lower marine beds represented either a v< 
meagre flora or one of short duration. The same reasoning would ap 
to the Liower Ileldcrberg limestones as compared with the succeeding Ga 
Sandstones. More especially would this be the case if the plants in qi 
tion belonged to an older flora migrating from the north-eastward, as 
new lands laid bare at the beginning of the Devonian Period gradually x 
above tlie waters. 

In any case, these well characterised Upper Silurian land-pla 
described by me in 1863,* distinctly prove that before the disappearanc 
the Upper Silurian marine fauna, or of the ocean in which it lived, tl 

• Journal of Geol. Society, XIX. 
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already existed land clothed with at least one genus of Ljcopodiaceous plants, 
and this the same which largely predominates in the succeeding Lower 
Devonian, in which, however, these plants, occurring merely as drifted 
fragments in the Upper Silurian limestones, are found in vast numbers in 
a perfect state of preservation, and rooted in the soil in which they 
grew. 

Below the Upper Silurian our knowledge of the land flora in Eastern 
America altogether fails. Notwithstanding the evidence of shallow- water 
conditions on the flanks of the Appalachians, in the conglomerates and 
sandstones of the base of the Upper Silurian, no land-plants have been 
found in these beds ; and though in the Lower Silurian the Potsdam sand- 
stone, skirting the base of the old Laurentian nucleus, must have been 
formed near the shore, and sometimes abounds in carbonized fragments, 
perhaps of fucoids, no certain traces of land-plants have been found in it. 
This is the more remarkable since in some portions of the Lower Silurian 
period a broad surface of land must have existed in the northern part of 
Canada. Could we discover the estuaries of any of the streams which 
flowed from this old land, some hope might be entertained of the discovery 
of terrestrial vegetation. If, however, with Prof. Hall, we regard the 
origin of the Silurian sediments and of the land flora to have been in the 
north-east, it is possible that the rocks of Newfoundland or Labrador, or 
beds now buried under the Atlantic, may be those which alone contain the 
remains of the Lower Silurian plants. 

In Europe the precursors of the Devonian flora are better known than 
in America. The Pachytheca of Hooker from the Ludlow Bone- Bed, may 
be regarded as of similar age with the Psilophyton of the Gasp6 limestone ; 
and like it probably Lycopodiaceous. Of equally ancient date are the 
Sage7\ari(x (^Lepidodendra) discovered by Geinitz in the Upper Silurian 
of Lobenstein, and by Barrande in that of Ilosten, Bohemia, and the 
Sostiuella of Burr from the last mentioned locality.* The Ui/phytan of 
Terrell, from a much lower horizon in Sweden, I regard as a doubtful plant, 
similar forms being apparently produced by impressions of feet or fins on 
the surface of mud. If a land -plant, however, the JS. Linceanum is more 
nearly allied to Psilophyton than to any other genus. Whatever the 
nature of these forms, they are present in the Primordial of A.menca as well. 
Mr. Murray has found them in Newfoundland and Mr. Selwyn iu Nova 
Scotia, in rocks probably of this age. The £. explanatum of Mr. Hicks from 
the Lower Areuig rocks of Wales is apparently somethiug quite different, 
and its microscopic structure would seem to be similar to that of the 
Nematoxylon of the Devonian, if it is a plant at all, and not a marine 

<* Bigsbj's Thesaurus Siluricus, p. 194. 
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organism allied to Pyritonema of McCoy, a fossil similar to which Dr. 
Nicholson has found in the Llandeilo of Hart Fell, near Mofiat. 

Is it possible from so few facts to form any idea of the probable land-flors 
of the great Silunan age, and of its relation to that of the Devonian* 
I think it possible at least to arrive at some general notions on the subject 
^rhioh may be reduced to the following statements : 

1. It may be noted that no plants other than Lycopodiaceae or aUic^ 
fbrms have been detected below the Lower Devonian. That this ma; 
really indicate a greater antiquity of this family than any other is renderc 
more probable by the fact that Lycopodiaceae increase in relative impoi 
lauce iu descending from the Coal-formation to the Lower Carbomferouj 
and thouco into the Devonian and Upper Silurian, where they appear to I 
loft alone. Allowing for any possible amount of imperfection in tl 
record, this can scarcely be an accident. If, however, Eophyton expl 
natum should prove to be a land-plant allied to Nematoxylon<, it may t 
jx>ssible that prototypal Gymnosperms or Eudogens may have extendc 
ijuito as far back in Geological time. 

•2. Should it prove certain that Acrogenous plants allied to Lycopodi 

coiv. and \v?rhaps such prototypes of Gymnosperms as EopJiyton^ extendi 

baok to the Primordial period, then we might look for the actual origim 

huiA vo^otation in the Laurentiau. In a paper recently read before t 

Go->lozical SooietY,* I directed attention to the fact that in the Laurc 

tion of Canada vast c[uantities of carbon exist in the form of graphite. T 

a^^zre JSite iLiokness of this matter is probably little inferior to that of c< 

iu the CarbMiiforous r-xks. I also showed that this graphite in its mo 

of ooourr>?nco resembles that of bitumen and coalv matter in more mode 

rxrk>, :i.a: i: is a^sxiated with organic limestone and with deposits of iron o 

rr^baV-j of or^.\r:io origin, an i that under the microscope some portions 

:- irr>?ar :o sb^w traces of vegetable fibre. Further, since we have in Rhc 

l$l3iii-l tcrls of coal of the true Coal-formation in part converted L 

rr:irbi*.e, ani sdU re:ainin^ traces of orjanic structure, and since 

LiTe iz. Ca^iia abuniaace of instances of bituminous schists converted L 

^riT-iiir.: soils:*, iber^ is no impr.^babillty in supp':>sin^ that a similar chai 

1:2^ J "niv^ rsi$e-i :!i ie carbon of the Laurendaa. Fr.-^m these consid^ 

li:— 5 I i^i"i:e-i-Jiec::v.vis::nd;a:the Laurentian peri>l was probably 

jk^ :t =05: rr:V.i: v-^^rab'.e ^>Tr:h, and in wiiioh grea: quandties of car 

w er-- dxvi in :'::-: r:cis :f ±e eard/s orus: by :b:s a^eacjr. Whether 

■»'^^^~* =^ :: ue Liir--:iii. was wV.-v apadc or ia ran terrestrial 

i-i'^- --■ — -*i^ ""i:i:*i::^/tu:::i5n,'»:uar^''as?uab.e 10 c?n;-^crure that c; 

w:» diiiidi: UiTv- dn r:cks iz suoa c>-.Uu?a as :: sh?^ iisrinct or:? 
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forms, we might discover in them the prototypes of genera which ascend 
into the Devonian.* 

3. Such views as to a primitive Silurian and Laurentian flora are 
strengthened by the obvious fact that the plants of the Lower and Middle 
Devonian have the aspect of the remains of a decaying flora verging on ex- 
tinction, and pointing backward in Geological time, while those of the Upper 
Devonian give us a great number of new forms and point onward to the 
Carboniferous. As already stated the Lower and Middle Erian flora stands 
by itself in the preyalence of such archaic and prototypal forms as Proto- 
taxiteSj Psilophytortj Nematoxylon^ and Arthroatiyma. Is it probable that 
it was thus isolated ? Is it not more likely that these plants were the 
successors of an older and more primitive flora ? 

This is vividly presented to the mind in the Erian Conifers. In the 
Lower Sandstones of Gaspd we find numerous trunks of large trees, all 
having the structure of Protataxitei. In the Hamilton Group of New York 
and in the sandstones of St. John, these are replaced by Dadozylon^ a 
type extending into the Carboniferous and thence to the modern Araucarian 
pines. There is no transition from one type to the other, nor are they 
intermixed in the same beds. The Middle Devonian would thus seem to 
have been the grave of Prototaxites and the birth-place of Dadoxyhuy in so 
far as the regions in question are concerned. 

Something of the same kind occurs in the Carboniferous, in the scanty 
and somewhat antique Lower Carboniferous flora pointing backward to the 
Upper Devonian, just as the Lower Devonian may be supposed to point 
backward to the Silurian. 

* Even before the discovery of the first B])eciiDen8 of Eozoon Canadense^ and some time 
before the microscopic investigations of the writer had established the organic character 
and affinities of these fossils, Dr. T. Sterrj Ilunt had already in the Amer. Jour. Science for 
May, 1855 (XXV, 436) asserted that " the presence of iron ores, not less than that of gra- 
phite points to the existence of organic life even during the Laurentian or so-ciiUcd Azoic 
period." The same argument is maintained by Dr. Hunt in the Quar, Jour. Gfol. Soc. for 
1859 (p. 403) and the Ainer. Jour. Scirnce for July, 1860 (XXX, 134) while in tlic last named 
Jonrnal for May, 1861 (XXXI, 395) he says: " The great processes of deoxydation in nature 
are dependant upon organization ; plants by solar force convert water and carbonic acid 
into hydrocarbonaceous substances, from whence bitumens, coal, anthracite and plumbago; 
and it is the action of organic matter which reduces sulphates, giving rise to metallic sul- 
phurets and sulphur. In like manner it is by the action of dissolved organic matters that 
oxide of iron is partially reduced and dissolved from great masses of sediment to be subse- 
quently accumulated in beds of iron ore. We see in the Laurentian scries beds and veins 
of metallic sulphurests, precisely as in more recent formations ; and the extensive beds o 
iron-ore, hundreds of feet thick, which abound in that ancient system, corresjwnd not only 
to great volumes of strata deprived of that metal, but, as we may suppose, to organic 
matters, which, but for their oxydation might have formed deposits of mineral carbon far 
more extensive than those of plumbago which we actually meet in the Laurentian 
strata. All these conditions lead us then to, conclude the existence of an abundant vege- 
tation during the Laurentian period. ' 

F 
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The abc»Te reasons lead me to anticipate with confidence the dSscovci 
in the Silurian of a flora similar in type to that of the Lower Devonia] 
but probably richer in species. 

4. Is it poissible to indicate where such earlier flora may be expccti 
t> occur ? Whatever views we may adopt as to the origin of species, it 
plain :ha: land animals and plants must originate on the land, and mair 
animaU anl plants in the waters. Further, in areas liable to oecUlatio 
of level, there must be the more abrupt and sudden changes, wlule in qui 
areas such changes may be slow and gradual. A notable example of tl 
is aJ.^rled by the area of the Gulf of St. Lawrence. Submerged fr( 
the earliest ge^^logical times, and unaffected by the great Appalachian d 
turl^nces, it presents in the Island of Anticosti an imperceptible traE 
tion, elsewhere unexample^l in Elastem America, from the Lower to t 
Upr^r Silurian. ^Vherever the earliest and most permanent land exists 
ther^ would lie the earliest and most continuous flora. As the land < 
tenlel in area the fl>ra would extend and would be augmented. As ma 
peri >i :lie 'X^eanic area encroached on the land, the flora woald be driv 
V<iok ?n iis o!i centres, anl mijht be diminished in amount and vanei 
P.>5?:blT in r«ri'>is of extensive submerirence, it mi^hc over vast areas 
de5tr>ye'i al:oJ^?:her. and on subset^uent re-emergence might in the fi 
ir*:a:ioo be tariily and imperfectly repr>luced, or might appear unt 
er.drelT new fr-ms. A jain, a slowlv subsi-.lini: area would be that m 
fiT:nriV.e :":r the rresorvadon of plants as f<;»ssils. An area in process 
r^£-f'-:var.>a. esreoia'ly if tl:;s were rapid, would be unfavourable, and t 
Z1-. re rar:::ular*.y i: the previous marine condition had been very extensi 

I- Eisiem A:ner:ca. fr.^m die Carboniferous period onward, the cen 
c-f r lini iis:ribir.:a has been the Appalachbn chain. From this the pla 
ani seiln^iits estenleti westward in times of elevation, and to this tl 
r^^'i-ir-I Iz daes :: iorress:>n. But this centre was non-existent bel 
lii-e I>*T:cilin«ri->i, ani the centre for this must have been to the Xoi 
: w^'- e- >? :he ir*a: nias^ of xdor Arralaehian sediment was derived. 



iz.^ •> ir:«:i^:tr:,is r-:r.>i ::.erv was als*? an eastward distribudon firom 



Ar 7 Ala*r*iiar^, and liiiks oi e»:iiritot:on in the A'aanuc bed between the YV 
■: f ETir-?^* and Asier.oa. In the Devonian such connection can have I 
ci:: J fir :c ie -cnL-eas:. I: is ierefore in Newfoua iland, Labrador, 
Or=-^^A=^d :iia: we are to l>:k for the oMes: American Flora, and in 
ruzLiirrr :c -^ie Vrier :t the oM Scaniinanan nucleus tor that of Eur 
A^raln. :: ms: hive :^>ea -Jie wiie exte-^sion of the sea of the Cor 
^-'-"^ .^^i-i^i-'ce -jia: ^ve ie as: Kow to the remai'.iin^ dora of the In 
^,^.^3- . ^- V ' -■^■-^^-- - ^^ =^=? :^^M-^ ^: thAi ^:oh br?u;iht ii 
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Europe which introduced the Upper Devonian and Carboniferous Floras. 
Lastly, from the comparative richness of the later Erian flora in East- 
ern America, especially in the St. John beds, it might be a fair inference 
that the North-eastern end of the Appalachian ridge was the original birth- 
place or centre of creation of what we may call the later Falasozoic Flora, 
or of a large part of that flora. 

Before such probable conclusions as those above stated can be accepted 
as definitely established, there must be an immense amount of labour on 
the part of collectors and of botanists, and specimens must be brought 
together to compare the plants of the like epochs in the most distant loca- 
lities. Further, the facts thus obtained must be put in relation with the 
geographical and stratigraphical distribution of successive beds, and with the 
distribution of the contemporary marine faunae. Until this great work shall 
have been completed, we shall have no sure basis for the knowledge of the 
laws of introduction and extinction of species, and the Paloeobotanist 
must be content with the thankless task of collecting facts apparently 
barren of geological results. 

(5) Practical Deductions. 

The value of Palaeontology to the practical man and theoretical geo- 
logist can scarcely bo overrated. A single characteristic fossil is often 
8u£Scient to determine the geological age of a formation, and the question of 
geolo^cal age is one that must be ascertained previous to any deductions 
whether as to the mineral contents or conditions of formation of strata.^ 

In order to apply this test of age, it is necessary that the fossils of 
the different beds shall be accurately studied, described and figured. 
Hence in all Geological Surveys, large expenditures have been made for 
this object, and magnificent volumes have been published for the purpose 
of illustratmg the fossils of the several formations, that both the scien- 
tific and practical man may have ready access to reliable sources of 
information. The small means at the disposal of the Canadian Survey has 
hitherto prevented it from going as far in this direction as is desirable, 
though in so far as the animal fossils of the older rocks are concerned, the 
publications which have been issued by Mr. Billings, the Palsdontologist of 
the Survey, have been of the utmost utility, and have largely contributed 
to raise the scientific reputation of Canada abroad. 

Fossil plants have hitherto been regarded as. of much less importance 
than fossil animals in determinmg the ages of rocks, and in some portions 
of the geological series, where the formations are strictly marine, their 
value is no doubt quite subordinate. But there are portions of the geolo- 
gical formations, more especially those related to the great Carboniferous 
series, in which their value becomes much greater ; and accordingly in the 
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Geological Surveys of regions in which the Carboniferous system is largely 
developed, they have commanded more attention than elsewhere. The btate 
Surveys of Pennsylvania and of Illinois deserve especial mention foV their 
attention to the Flora of the Carboniferous rocks. With regard to the 
special subject of the present Report, its value depends mostly on the 
utility of comparing the Carboniferous plants with those of older periods. 
Though many valuable contributions to the Natural History of the 
plants older than the Carboniferous have been published in the proceeu- 
ings of learned Societies and elsewhere, the present is, I believe, the first 
Official Report ever published on these ancient forms of vegetable life, 
and the first attempt to give a complete view of the oldest Flora of any 
large region of the earth. It is therefore not merely an important con- 
tribution to Canadian Geology, but as the Devonian Flora has many fea- 
tures in common over all the world, it will be of service in every countiy 
where t)iesc rocks occur, and I anticipate that it may aid in the settlement 
of important geological questions in very distant portions of the world. 

With reference to the value of the subject in this country, I need only 
refer to the mistakes which have been made in confounding the Devonian 
with Carboniferous rocks in the search for coal. I may instance the anti- 
cipations which were excited as to the discovery of coal at Perry, in Maine, 
at several places in Gasp<5, and in the vicinity of St. John, New Bruns- 
wick, and which in some of these places led to considerable expenditures 
of money ; or the disputes as to the Devonian or Carboniferous age of the 
celebrated deposit of Albertite at Hillsborough, New Brunswick. These 
and similar difficulties could all have been readily settled by a reference 
to the evidence of fossil plants : and with the help of this Report, more 
especially if it should be followed by similar publications on the plants of the 
several stages of the Carboniferous, there will be no necessity for such 
errors in future. 

Thus an important step will be gained in marking out the limits of the 
coal-bearing rocks, and in avoiding the errors which may arise from con- 
founding their characteristic fossils with those of the older strata in which 
productive coal beds have not yet been found. 

Further, the comparisons which can now bo made between the vegeta- 
ble inhabitants of the world in two principal ages of its older history, and 
these ages both very rich in fossil plants, will serve to throw much light on 
the questions now so much agitated with reference to the introduction and 
extinction of species in geological time. To enter on such discussions 
would be out of place here, but I propose elsewhere to take thorn up some- 
what fully, using the facts of the present memoir as a basis whereon to rest 
my conclusions. 
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EXPLANATION OF THE PLATES. 

Plate l Dcidozylon and Ormoxylon. 

Fig. 1. Dadoxylon 0uanff<mdianum,—TTtkneyer9& section of a calcified specimen, showing 

rings of growth and radiating structure, natural size. 
2. -^— — — Longitudinal section, radial, showing discigerous wood-cells, and 

medullary rays, 100 diams. 
3. Longitudinal section, tangential, showing wood-cells and medullary 

rays. 
4. Portion of wood-oell, showing hexagonal areolation and pores, 30 

diameters. 

6. Dadoxylon JToZ/t,— Longitudinal section, showing wood-cells, (discigerous), and 

medullary ray. 
6. Portion of wood-cell showing areolation and pores, 300 diameters. 

7. Dadoxylon Newherryi^ — Longitudinal section, radial, showing discigerous wood- 

cells and medullary ray. 

8. Longitudinal section, tangential, showing wood-cells and medullary 

rays, 100 diameters. 
9. Portion of wood-cell showing areolation and pores, 100 diameters. 

10. Ormoxylon Erianum^ — Carbonized stem with casts of pith cavities (a, a) natura 

size. 

11. Wood-cell showing areolation and medullary ray, 100 diameters. 

12. Portion of wood-cell, showing areolation and pores^ 300 diameters. 

13. Portion of wall of cell showing one areole and poiifr, 600 diameters. 

14. Restored stem— (a) pith cavities, (b) cellular piih, (c) wood. 

15. Longitudinal section of Stembergiapitli of Dadoxylon Ouanyondianum 

showing a tendency to division into lenticular spaces, similar to those 
of Ormozylon. The dark lines represent the phragmata coal 
escing towards the centre. Twice natural size. 15a one of the phrag- 
mata of this Stembergia showing the vacant space in the centre. 

16. Longitudinal section of pith of the modem Ceeropia peltatOj showing 

partitions and spaces (a, a). Natural size. 

17. Longitudinal section of Stembergia pith of Dadoxylon materiariutn from the coal 

formation, showing the arrangement of the piiragmata, natural size. 

Plati u. PrototaxiUs. 

Fig. 18. Proiotaxiie$ Xo^ofit,— Fragment 19 inches in length from a large trank ; inner side 

showing rings of (prowth ; surfaces at a, a, edges at b. 
19. Fragment from a tmnk 3 ft. in diameter, and showing the outer surface, 

with transverse ribs and marks of insertion of branches at a, a. 

Actual width of the fragment 2 feet. 
20. Transverse section showing the wood-cells, and a medullary ray at 

(a, a). 100 diameters. 
21. Transverse section, showing wood-cells, medullary ray (a, a) and ring 

of growth (b). 100 diameters. 
22. Longitudinal section, showing the extremity of a medullary ray — 

tangential section, 100 diameters. 
23. Transverse section, the wood-cells seen imperfectly at a, a, but for the 

most part obscured by concretionary structuro. 

24. Longitudinal section, showing wood cells, 100 diameters. 

25. Transverse section, showing medullary rays at a, a, and hue of growth 

at b, b, 20 diameters. 
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'i'. J/ : , ;■' , .' ■' *:•■;,' •/». -.-;-t'.pi-.-- f: a \ Vj.-k ; iS*. &r%wle ci-l. 

';V ^, i.s'*/^>.rwir',*i 'jtif*ft<>u. — ^*p««:c;xri*s f.-«jca L*j»r*Ai. »h owing rgna'-;g of wx'ij 

y.y i fl*ihtrHxtf9 •r'y/.#i/i'/rt*>,— riatt«:n':'l r*'m : 41a, ar-ole nf the game. 

ii jj;*'.'*. with i'.av'-j ; 4Jji, It.if rt-ion.'! : -S'Jb, leaf magtiified, shoving 

•;4-.-.v«-rr«r rr.&rr:lrii(-. 
i'; *-•.'; \'» '•••■a.. '*t'.t.* 'iT hruijdi'.s, wiih I'.-arfs. 

t-, - \t A/TAUt 'if r.h-s and a^-ar?. 

ii /V'>fA«'/« * ittntf ,rnn'^—'\\i%.T^: of 3U:fri, -ibuwing ribi and azvole^ "*•*> anjole en- 

^> - f;..i/r%rrj of ribij and anfoUra. 

Va. f''dnmiitn %\,^ ■ -V x;\'j;m*'.\\\. .showing ribd with remains of outer envelope at a and b. 

I' I. ATE V. A'f':rf/iihylliU;nj ffc. 
Fijf. Vr A»i*T*/ftfnfiitifM I'ttijoliti^ — liritufb wiib pinna* F)caring whorls of leares. 



T/J, 



r.2. 



I/ranf:h with wburls of larger leaves; 51a, leaf showing form and ren^ 

tiori. 
T'-nniiKition of a stem or branch. 



.VJ. 



I'ortioM of friiotification. 



fit. AKhrofihiflfihH anru/tirnfj—liriitn'.h with pinnules l)caring whorls of leaves* 54a 

Hf]tnrnU' JMif ; Ctih. anniilus uniting leaves ; 54C| port of a whorl o 
birj(»-r N'Hves. 

rt% nw\ Tti'i. Friictilication. 

til. FragiiH'iit of Htfin. 

tM. Antrro/thiili/fM urntir/rrHj—Miij node Hhowing the scales or tubercles. 

f,Ii^ .. — Tcnniiial bud «ir frurtificatioii. 

4Vt. AMhrophf/UiifM /rnf'ij- HU'tn and Inivcs; «K>a, separate leaf. 

<#l, Sfihfn'iphi///um nntufnum^ — Hranch witii whorls of leaves. 

i\'l^ ,-^ Leaflet <'iibir^('d. Nutiinil size at b. 

(;:i. Stinith or whorl of Imictrt. Nat. size and enlarged. 

IM.ATK VI. Anmihtria Inxa, iJt. 

Fijc. 'II. .!«««/" /'Ml /fi//r,- Sc'itten-d whorln and stems. 

ii.*!, <;•;, »i7, (JH. iSfpanitr whorl.s. 

r,'». portion of whorl enlarged, showing venation. 
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Fij?. 70. Annutaria Itua^ — Slab with radiating roolB ; 70a, appearance of these on vertical 

edge uf slab. 

71. Irregular roots from underclay. 

72. Kadiating roots or frond. 72 a. Another specimen. 

7:i. Disc-like body on sanir slabs with A, laxa; 7.Ha, the same enlarged. 

Platk VII. /*tnnui<iriiij ifr. 

Fig. 7-1. J*inNfifarin dtffHilanf^ — a, a, areoles. 

75. Fragment showing axis and ramiOcation enlarged. 

1k\. Fragment enlarged, showing areole. 

77. J'tnnulariti ehmyata, 

7H. Pinnularia nodonOj — 7Ha, portion showing nodose margin. 

71). J*xilophi/t<m ylabrum^ — Showing internal axis ; 89a. portion enlarged. 

K>. Similar bn»nch of /'. rohniiuf. HO a. Petiole of Fern. 

t<l. J.yct/jfMHiitr^f Htrhnnhontf — a, cone; b, leafy stem. 

Platk viii. l^epidiHlendron, Jfc. 

Fig. ^"2. lj*'}tidtuiindTon (iaspianuvi^ — decorticated branch. 

8:5. Hriuich with leaves; 83a, areoles enlarged. 

H4. Jirauch with fructification. 

M a. Ijepidodendron Chemungen»ff reduced. 
Hr>. Jji/co/toditrn Matthea'i^ — 85a, leaf enlarged. 

w. Stem with leaf sc^rs enlarged. 

87. showing ramification. 

HH. LtplophUnm rhombicuwy — Impression of a stem, showing areoles. 

8;». Flattened stem, showing areoles and leaf scars below, and Sternbergia 

structure above, 89a, areole and scar. 
*.K). J^fudoffhloios aidiqwuj — Stem or branch showing scars ; 90 a. b, leaf of this or a 

similar species. 

91. Portion of the same from a photograph ; 91 a, b, areoles enlarged. 

92. Cyclostigtna defui/oliumy — Stem natural size. 

93 to 95, — Portions of stem showing remains of leaves and scar of branch or 

cone at a. 
9«. Areoles in various conditions. 

Platb IX. Ptilophyton yrinceps. 

Fig. 97, 98 J'niltfphytoit yrineepBy var amatum^ leafy stems. 

99. Larger stems. 

100. Smaller branches. 

101. Circinate termination. 

102, 103. Branches with fructification. 

104. Stem with leaves enlarged ; 104a, leaf enlarged. 

105, 106. Fructification. 

107. Spore-cases enlarged, showing slit. 

108. -^ Spore-cases further enlarged, showing slit at a. 

109, 110. Smaller branches, enlarged. 

Plate z. Ptilcphyton. 

Fig. 111. Slab with rhizomata of Ptilophytanprineept from an underclay, (a. a,) areoles. 
112 to 114. Circinate terminations of young branches of PtilcpkyUm, 
115 and 116. Areoles of rhizoma of PrilophyUm. 

117. Rhixoma q/ Pnlophyton showing ramenta and areoles; 117a form of the 

areolep. 

G 
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Geological Surveys of regions in which the Carboniferous system is largely 
developed, they have commanded more attention than elsewhere. The State 
Surveys of Pennsylvania and of Illinois deserve especial mention fol* their 
attention to the Flora of the Carboniferous rocks. With regard to the 
special subject of the present Report, its value depends mostly on the 
utility of comparing the Carboniferous plants with those of older periods. 

Though many valuable contributions to the Natural History of the 
plants older than the Carboniferous have been published in the proceed- 
ings of learned Societies and elsewhere, the present is, I believe, the first 
Official Report ever published on these ancient forms of vegetable life, 
and the first attempt to give a complete view of the oldest Flora of any 
large region of the earth. It is therefore not merely an important con- 
tribution to Canadian Geology, but as the Devonian Flora has many fea- 
tures in common over all the world, it will be of service in every country 
where t]iese rocks occur, and I anticipate that it may aid in the settlement 
of important geological questions in very distant portions of the world. 

With reference to the value of the subject in this country, I need only 
refer to the mistakes which have been made in confounding the Devonian 
with Carboniferous rocks in the search for coal. I may instance the anti- 
cipations which were excited as to the discovery of coal at Perry, in Maine, 
at several places in Gasp<5, and in the vicinity of St. John, New Bruns- 
wick, and which in some of these places led to considerable expenditures 
of money ; or the disputes as to the Devonian or Carboniferous ago of the 
celebrated deposit of Albertite at Hillsborough, New Brunswick. These 
and similar difficulties could all have been readily settled by a reference 
to the evidence of fossil plants ; and with the help of this Report, more 
especially if it should be followed by similar publications on the plants of the 
several stages of the Carboniferous, there will be no necessity for such 
errors in future. 

Thus an important step will be gained in marking out the limits of the 
coal-bearing rocks, and in avoiding the errors which may arise from con- 
founding their characteristic fossils with those of the older strata in which 
productive coal beds have not yet been found. 

Further, the comparisons which can now be made between the vegetar 
ble inhabitants of the world in two principal ages of its older history, and 
these ages both very rich in fossil plants, will serve to throw much light on 
the questions now so much agitated with reference to the introduction and 
extinction of species in geological time. To enter on such discussions 
would be out of place here, but I propose elsewhere to take them up some- 
what fully, using the facts of the present memoir as a basis whereon to rest 
my conclusions. 
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SSMSS OF SPECIES. 



niplerl>9elirinl,Dn... 



N. DmWHiU, Uuti .. 



j' atrlH, iJn. .' 



Br>>>«iH>P<'TlKtH BBrtUobw, Dn. . . 

H (DtiftiraiUi*, Dn 

** liandorni, Goeppt 



1 obtiultiibni 



JUetboplerli dlMnfHUU, Da... 

A.' PCT-larf. Hijti".''".'.'^.". 

PMupii^ni irrruliiU. Dn. 

P. obrcata. Un 

P pTPDloU, Hwtt 

P. deDiinilia. Dn 

TrMioina.nltn M 



>di. Dn . . 



FrotopterU mrntrtii 
Bhuhlopterli utnna 

B. pniictaU, Dn ... 

B.gtrUti.Dn 

B. tenuiftrintft. Dn . 

B. fwniktB.'Dti 



OmrdionrpuiD DarnDtnin. Dn. . . 

C. Cnmpfl. Uutt. 

C.o»»le, Dn 

C.obUijaDm, Dn 

Tii|[onDO>rpiiB nocaumni, Dn 

T. ps'&nifijuuni.Da 

CvpalltbH illliiaa, Dn 



AotholiUiet ttftatdeat, Dn 

A.Sorldui.Dn 

Spontigiln Hnronenili. Dn... 
epomnglKa MnmlMM. Dn. ■ . ■ 
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EXPLANATION OF THE PLATES. 

Plate i. Dadoxylon and OrmoxyUm. 

Fig. 1. Dadoxylon Ouangondianumj — TransTerse section of a calcified specimen, showing 

rings of growth and radiating structure, natural size. 
2. — — Longitudinal section, radial, showing discigerous wood-cells, and 

medullary rays, 100 diams. 
3. Longitudinal section, tangential, showing wood-cells and medullary 

rays. 
4. Portion of wood-cell, showing hexagonal areolation and pores, 30 

diameters. 

6. Dctdozylon Halli^ — Longitudinal section, showing wood-cells, (discigerous), and 

medullary ray. 
6. Portion of wood-cell showing areolation and pores, 300 diameters. 

7. Dadoxylon Newherryi^ — Longitudinal section, radial, showing discigerous wood- 

cells and medullary ray. 

8. Longitudinal section, tangential, showing wood- eel Is and medullary 

rays, 100 diameters. 
9. Portion of wood-cell showing areolation and pores, 100 diameters. 

10. Ormoxylon Erianum^ — Carbonized stem with casts of pith cavities (u, a) natura 

size. 

11. Wood-cell showing areolation and medullary ray, 100 diameters. 

12. Portion of wood-cell, showing areolation and pores, 300 diameters. 

13. Portion of wall of cell showing one areole and port, 000 diameters. 

14. Restored stem— (a) pith cavities, (b) cellular piih, (c) wood. 

15. Longitudinal section of Stcmbergia pith of Dadoxylon Ouangondianum 

showing a tendency to division into lenticular sjMices, similar to those 
of Ormoxylon. The dark lines represent the phragmata coal 
escing towards the centre. Twice natural size. 15a one of the phrag- 
mata of this Stembergia showing the vacant space in the centre. 

16. Longitudinal section of pith of the modem Ceeropia iteltata, showing 

partitions and spaces (a, a). Natural size. 

17. Longitndinal section of Stembergia pith of Dadoxylon mnteriarium from the coal 

formation, showing the arrangement of the phragmata, natural size. 

Plati II. PrototaxUu, 

Fig. 18. ProMaxitet Xo^ofii,— Fragment 19 inches in length from a large tmnk ; inner side 

showing rings of growth ; surfaces at a, a, edges at b. 

19. ^—^^ — Fragment from a trank 3 ft. in diameter, and showing the outer surface, 

with transverse ribs and marks of insertion of branches at a, a. 
Actual width of the fragment 2 feet. 

20. Transverse section showing the wood-cells, and a medullary ray at 

(a, a). 100 diameters. 
21. Transverse section, showing wood-cells, medullary ray (a, a) and ring 

of growth (b). 100 diameters. 
22. Longitudinal section, showing the extremity of a medullary ray — 

tangential section, 100 diameters. 
23. Transverse section, the wood-cells seen imperfectly at a, a, but for the 

most part obscured by concretionary structun'. 

24. Longitudinal section, showing wood cells, 100 diameters. 

25. Transverse section, showing medullary rays at a, a, and Ime of growth 

at b, b, 20 diameters. 
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Fig. 26. Prototaxitei Loffanif— Three wood-cells, showing spiral fibres and obscure porei 

at a, a, 3U0 diameters. 
27. Transverse section of portion of root, 100 diameters. 

Plate ni. Stemhtrgia^ Stigmaria^ Didymophyllum^ Cyi*entc8j Calumodendron. 

Fig. 28. Stcrnttfrgia Pith, — probably of Ihuioiylorij from Lcjircau, nat. size. 

29. From St. John, showing indications of the wood at the sides, (a, a).^ 

30. Stigmaria exigna^ — Si)ccimen from Klmira, N.V., half n:it. size ; 30a, iireolc enlarged. 

31. Stigmaria pusUlii^ — Sjiecimen from Perry, Maine, nat size. 

32. Sligmaria jjeriatu, — Specimen from St. John, shewing remains of rootlets at a, a, 

32a, one of the areolcs. 
33 Stigmaria arco/a/a,— Specimen from Gaspe. 

34. Stigmaria minutiMimaj — S{)ecimen from Gasp6 ; 34a, areole enlarged. 

35. Didyinophyllum reniforine^ — Si^ecimen from N. York ; 35a. areole eulurg^d. 
36 and 37. Cyperitet, — (leayes of Sigillaria) St. John. 

38. Cj/^xTiY*-^,— Perry, Maine. 

39. Calamodcmiron antiquiutj — Si>ecimen from Lei>rean, showing remains of woody 

cylinder at a, a. 

40. Calamodemlron tenuistriatuin^ — Si)ccimen from Lepreau. 

Plate iv. Calamitts. 

Fig. 41. Calamites irantitionisj — Flattened stem ; 41a, areole of the same. 

42. Branch with leaves ; 42a, leaf restort-d ; 42b, leaf magnified, showing 

transverse ntarkingi. 

43 and 45. Small stems or branches, with leaves. 

44. Stem with loaves. 

4G. Diagram of ribs and scars. 

47. Catamites cannajurmii^ — Base of stem, showing ribs and areoles, 47a, oriole en- 
larged. 

48. Diagram of ribs and areoles. 

49. Calamites sp, — Fragment showing ribs with remains of outer envelope at a and b. 

Plate v. AsterophylliUs^ cfc. 

Fig. 60. AsterophylliteB lutifulin^ — Branch with pinna; t)earing whorls of leaves. 

61. Branch with whorls of larger leaves; 5 la, leaf showing form and veni^ 

tion. 

52. — — Termination of a stem or branch. 

53. Portion of fructification. 

64. AsterophyUites acicu/an\ — Branch with ])innules lx?aring whorls of leaves ; 54a 

Sejtaratc leaf ; 54b. annulus uniting leaves ; 64c, part of a whorl o 

larger leaves. 

55 and 56. Fructification. 

57. Fragment of stem. 

68. Agterophillites iicutigcra,—5Stij node showing the scales or tubercles. 

69. Terminal bud or tructificatioii. 

CO. AsteropfiytiiteM lenta^ — Stem and leaves ; tjOa, sejiarate leaf. 
Gl. Sphenophyllum antiquum^ — Branch with whorls of leaves. 

62. — Leaflet enlarged. Natural size at b. 

63. Sheath or whorl of bracts. Nat. size and enlarged. 

Plate vi. Annularia Uiia^ «j*f. 

Fig. 04. Annularia laxa, — Sc.'itten.Ml whorls and stems. 

65, ijOy 67, 68. Si'jKirale whorls. 

69. Portion of whorl enlarged, showing venation. 
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V'^. 70. Aunulann lojca^ — Slab with radiating roots; 7()a, a])]»earniicc of these on verticAl 

edge of slab. 

71. Irregular roots from underclaj. 

72. Radiating roots or frond. 72 a. Another specimen. 

7:{. Disc-like body on same slabs with .L lara; 7.Ha, the same enlarged. 

Plate vii. I*inmilaria^ ^c. 

Fig. 74. I'uintiltuta du'jHiitiHf^ — a, a, areoles. 

7ri. Fragment showing axis and ramification enlarged. 

7«i. Fragment eulargi'd, showing areole. 

77. I'lnnulurui elouyata. 

7H. J*innnlaria notioxa^ — 7Ka, ])ortion showing nodose margin. 

71*. PsUophi/t<m glatn-iim^ — Showing internal axis ; 8J)a. portion enlarged. 

ho. Similar branch of /'. rolmUiu*. 80 a. Petiole of Fern. 

hi. J.t/C(/fKrtiitrf Htrhunhontj — a, co;ie; b, leafy stem. 

Plate viu. /.tpidmletnlrofiy «Vr. 

Fig. H2. lA-}mttHlt}ulron (ruxyianumy — decorticated brancli. 

ti'.\. Bninch with leaves; 83a, areoles enlarged. 

H4. Hraiich with fructification. 

K4 a. IjeputodrmWon Chemungen^r^ reduced. 
Hfi. LycofuHlUrn Matthrtriy — 85a, leaf enlarged. 

Ht], Stem with leaf scars enlarged. 

h7. showing ramification. 

88. l^ittopftlrufti rhombicmn, — Im])resHion of a stem, showing areoles. 

81'. Flattened stem, showing areoles and leaf scars below, and Sternbergia 

structure above, 8i>a, areole and scar. 
'Ai. I^futfofthioios afitif/wt^y — Stem or branch showing scars ; 90 a. b, leaf of this or a 

bimilar species. 

!«]. Portion of the same from a photograph ; 91 a, b, areoles enlarged. 

92. CyeUutigina dentifolium^ — Stem natural size. 

93 to 95, — Portions of stem showing remains of leaves and scar of branch or 

cone at a. 
iHi. Areoles in various conditions. 

Plats ix. PtUophyton yrinerpn. 

Fig. 97, 98 P*Uophytoit jfrineeps, var vrfuttum^ leafy stems. 

99. Larger stems. 

100. Smaller branches. 

101. Circinate termination. 

102, 103. Branches with fructification. 

104. Stem with leaTes enlarged ; 104a, leaf enlarged. 

105, 106. Fructification. 

107. Spore-cases enlarged, showing slit. 

108. -^ Spore-cases further enlarged, showing slit at a. 

109, 1 10. Smaller branches, enlarged. 

Plati z. J^tilophyton. 

Pig. 111. Slab with rhizomata of Ptilophyton yrincepi from an underclay, (a. a,) areoles. 
112 to 114. Circinate terminations of yonng branches of PnlophyUm, 
1 15 and 116. Areoles of rhisoma of JPtikpkytan, 

117. Khizoma </ Pnlophytcn showing ramentA and areoles; 117a form of tlic 

areolep. 
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Fi^. 204. AhthopUTti ditcrtparu — Narrow variety ; 204h to i*, wnation. 

205. Small lateral pinna. 

206. Aletho^tterU ingenn^ — Venation, natural size. 
207 and 208. J'eeopteru »errulataj'-'20Hii, b, venation. 

209. Large specimen. 

210. Pecopteris preeiatay — Small variety. 

211. Large variety, 211a, pinnule enlarged. 

212. Neuropterif polymorpha, — 212a, pinnule showing venation. 
2i:). Nturopteris ffmdataj — Pinnule showing venation, enlarged. 

1*LATE XIX. /''ruitu, *^e. 

Fig. 214 to 215. Cardiitcarptim comutuin^ — Different sizes and states of preservation. 

2Ui. . Specimen enlarged, showing corrugated nucleus and tegmen. 

217. Specimen enlarged, showing indications of cotyledons. 

218. SiK?cimen enlarged, showing thickened testa and fonunen at a ; 218by. 

specimen enlarged showing foramen in usual state of prMerration 

219. Cardiocarpum Jiaihyi. 

220. to 221. Cardioearjium Crampti. 

222. Enlarged, showing nucleus and ouU-t coat with foramen. 

223. Cardiotiarpitm ovale. 

224. — — Knlarged, showing nucleus and outer coat. 

225. Cardiocarpum obiiquu/n. 

226. Si)ecimen enlarged. 

227. Trigonocarpuw raremosufn, — Nucleus, nat. size and enlarged ; 22 7a, 

peduncle. 

228. Trigonocarp\un pemrUigvum, — Outer coat ; 228a, nucleus, deprived of coat. 
21:9. Carpolithet compacts. 

2H0 and 231. Fruits or bracts of uncertain nature. 
232. Sporangia of Psilophgton f {SporangUes aceuminata.) 
233 and 234. The same enlarged. 

235. Ant/udithen Devoniciu ; 2.35a, terminal portion ; 235b, c, portions enlarged. 

236. ArUholithesJhridui; 236a, portion enlarged. 

Plati XX. Upper SUvrian Plant*. 

Fig. 237 and 238. Fragments of Fucoids. 
239. Stem with woody axis. 

240 to 241. Rhizomata of Ptilcphgtt n, showing areoles and ramenta. 
242. Sections of a specimen, showing the azi} ; 242a, b, Scalariform tissue of the 
243 to 245. Fragments of stems of PtUophgton robuttius. 
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I. — Introduction. 

In 1871, I had the honour to prepare, by request of the Director of 
the Geological Survey, a Report upon the Htate of our knowledge at 
that time of the Fossil Floi*a of the Upper Silurian and Erian Forma- 
tions of Canada. In this Repoil, which extended to 92 pages, with 20 
illustrative plates, 125 species of Land Plants were described or 
noticed, and the ages of the several sub-formations, their geographical 
distribution and equivalents, and the relations of the Erian Flora to that 
of the Carboniferous, and of the older Floras of Canada to those of 
Europe were fully discussed. These compansons were further illus- 
trated in a subsequent Report on the Fossil Plants of the Lower Car- 
boniferous and Millstone Grit, published in 1873.* 

Since the publication of these Reports, the explorations of the officers 
of the Geological Sur\'ey and my own researches, with those of other 
observeins, have brought to light many new facts of sufficient impoi'tance 
to render necessary an additional publication on the subject, bringing 
up our knowledge to the present date, by descriptions of new species, 
new information respecting species formerly known, and farther dis- 
cussion of the geological relations of the Flora. This I shall endeavour 
to do in the following pages, constituting part second of my Report of 
1871. 

It is the more important to give attention to this matter at the 
present time, that the pre-carboniferous Flora of Canada now takes 
the lead of that of all other countries, in the number and diversity of 
its specific forms. To such an extent is this the ease, that doubts have 
been thrown on the actual age of the beds by geologists and palaeo- 
botanists abroad, not accustomed to associate a Flora so rich and varied 
with rocks of so great antiquity. It will be seen in the following page?} 
that the careful stratigraphical work of the officers of the Geological 
Survey and the evidence of animal fossils leave no room for doubt on 
this subject. 



* Oeoloifieal Surrey of Canada. 
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n. — Erian * AND Upper Silurian Plants from the Restigocche 

RiYER AND THE BaT DES ChALEURS. 

/. General Bemarks. 

Until recently it was supposed that the Upper Silurian rocks which 
appear at different places on the shores of the Bay des Chaleurs, were 
overlain unconformably by Lower Carboniferous beds, without the inter- 
vention of the Devonian or Erian group. The discovery in 1879 by 
Mr. R W. Ells, M.A., of the Geological Sur\'ey, of remains of Pterichthys 
in the gray sandstones which underlie the Lower Carboniferous conglo- 
merate of the cliffs on the north shore of the Restigouche River opposite 
Dalhousie, was the first palaeontological fact to indicate the existence 
of Erian beds, and the subsequent explorations of Mr. Ells, Mr. Foord 
and Mr. Weston have largely increased our knowledge of the rocks and 
their animal fossils, some of which have been examined and described 
by Mr. Whiteaves in the Reports of the Geolc^cal Survey. The 
writer of this Report has also twice visited some of the more import- 
ant localities, and, with the aid of Mr. Richardson, late of the Greologi- 
cal Survey, has made additional collections of the fossil plants. 

The importance of these disci>veries relatively to Fossil Botany, depends 
largely on their showing the existence of a somewhat rich Upper and 
Lower Devonian Flora in beds clearly associated with the Upper 
Silurian below, and the Lower Carboniferous above ; and that the Lower 
and Upper Erian plants, elsewhere recognized as characteristic of 
this formation at Gasp^. St. John in New Bnmswick, and Perry in Maine, 
are here found associated with fossil fishes of imquestionably Devonian 
t vpes, and in beds the relations of which are well exposed in the coast 
cliffs. 

A short notice of the distribution and relations of the beds may not 
be out of place hei-e. 

At Cape Bon Ami, near Dalhousie. a fine section is exposed of bedded 
doloritic traps, alternating with bands of limestone and^shale abounding 
in marine fi>?sils. These, as determined by the late Mr. Billings, are 
characteristic of the Upper Silurian Period, and of the Lower Helder- 
lK»i>r tm>up.t Si>mo of the upper beds of this series include firagments 



* lu luirt tir^t 1 h«T« »t»t«Kl nM5%.tt$ (or pr«f«rni« the ftm Eriam to Demniaa, and 
»IuaU u»« thi9 t«na K«<i«r«lly la this r«|K>rt, except vhea relem^ to Swo»««b loeka. 

t AoiftdUn i««o(c«y, i^ 57^ 



BRIAN AND UPPER SILURIAN PLANTS. 97 

of fossil plants showing the structure of Prototcumies, and detached 
specimens of Fachytheca (AetJieotestd) . At Capo Bon Ami these beds 
are succeeded, apparently conformably, by a great thickness of reddish 
porphyry and porphyritic breccia forming the light-house point at Dal- 
hoosie. This may belong either to the close of the Upper Silurian or 
the beginning of the Devonian Period, and at Dalhousie the section 
extends no farther. Farther up the Rcstigouche River, however, in the 
vicinity of CampbelUon, where similar rocks occur, they are overlaid 
by calcareous and magnesian breccia or agglomerate, hai-d shales, 
conglomerates and sandstones of Lower Devonian age. The agglomerate 
and lower shales contain abundant remains of fishes of the genera 
CepJudaspis, CoccosieuSy Ctenacanthus and Homacanthus^ and also fragments 
of Pteryrjotus. The shales and sand.stones abound in remains of Ps?7o- 
phytcn with which are PrototaxiieSy Arthrostigma and Leptophleum of 
the same species found in the Lower Devonian of Gaspe Bay. These 
beds near Carapbellton dip to theNorthwaixl, and the Restigouche river 
here occupies a synclinal, for on the opposite side, at Bordeaux Quarry, 
there are thick beds of gray sandstone dipping to the southwaixl, and 
containing largo silicified tninks of PrototaxifeSy in addition to Psilo- 
phyton. These beds are all undoubtedly Lower Erian, but further 
to the eastward, on the north side of the River, there are newer and 
overlying strata. These are best seen at Scaumenac Bay, opposite 
Dalhousie, between C. Florissant and Maguacha Point, where they 
consist of laminated and fine grained sandstone, with shales of gray 
colours, but holding some reddish beds at top, and overlaid unconfonn- 
ably by a gi*eat thickness of Lower Carboniferous red conglomerate 
and sandstone. In these beds numerous fossil fishes have been found, 
among which Mr. Whiteaves recognises species of Pterichthys, Glyp- 
tolepis, CheirolepiSf &c. With these are found somewhat plentifully 
four species of fossil ferns, all of Upper Erian types, of which one is 
peculiar to this locality ; but the othei*s are found in the Upper Erian 
of Perry in Maine, or in the Catskill Group of New York. 

With reference to the precise relations of the Lower and Upper 
Erian beds of the Lower Restigouche and the Bay des Chaleurs, it 
would seem that the lower beds are associated with agglomerates and 
trap which appear to depend on a continuation of the volcanic action of 
the Upper Silurian Period. They are also much more disturbed than 
the beds of the Upper Series. These facts would seem to indicate that 
movements of the Erian beds may have been going on within that 
period, perhaps causing some local unconformability of the up})or and 
lower parts of the series. This has not been proved by actual observa- 
tion, but its pi-obability is indicated by the facts above stated. It would 
also appear that, even in the Devonian age, the ridges of older Silurian 
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rocks had already given to this part of the coast of Canada, some nidi- 
mentA of it^ present geographical featorea. 

2. Upper ErioM or Pterichth^ beds of iSe^iiiiii^iuic Bag^ opponte Dalhousie, 

The following iipecies were determined from specimens procured bj 
Mr. A. H. Foord of the Geological Survey, by Mr. James Bichardson and 
by myself. They are from the sandstones containing Plerichthys Cana- 
densis, Whiteave^. and other fossil fishes : and which appear in a low 
anticlinal form, i-oming out from under the conglomerate and red 
Sandstone of the Lower Carboniferous. 

Gemu Archaeopteris. 

This genus may be thus defined. Frond bipinnata. pinnules obovate, 
inequilateral, narrowing to the base and decurrent on the partial petioles; 
the main petiole often having accessory pinnules at the bases of the 
pinna\ Veins spreading from the base, slightly curved or straight, 
dividing dichotomously into fine veinlets. Fertile pinns placed in the 
middle or at the base of the frond, bearing groups of club-shaped or 
oval spoiv-cases instead of pinnules. 

These ferns, which are not. so fiar as known, found in the Carboniferous, 
ar^ oharaotenstio oC the Upper Erian both in Europe and America. 
Include^l by most botanists in the old genus Cifchpiais or united with 
plants of other orders in the genus yot'^erratkiOj the name Adiantites 
was iriven to them by BrvHigniart ; but their fructification, so soon as 
known, was found to separate them altogether from that genus. For 
this reas4>n I pn>p^>sed for them the name Arrkaeopiens, while Schimper 
had oalleii thorn PoLMeopteris : but as this name was pre-occupied by a 
ironus of Fosciil Ferns, Schimper eventually ad<^ed my name. I observe, 
however, that some English geologists still retain the names Adiantites 
or Pahiet}pteris. 

Ferns of this genus, when the barren fronds are alone preserved, and 
when the venati^Hi is ohssoure, have the aspect of thoee of the genus 
AJi\tHtHm. or of the provisional tV>$sil genus C^/depieris. and also resemble 
tho loaves or tWnds of uncertain atfinity kikown as Ifoeygerathia ; bat 
tho iVuotiiii'titioii is sutfioiently distinctive, and even when this is absent, 
thoy oau Iv rtH\>giuso^l by an esq^rionced eye. The species are dis- 
linsruishablo by tho fniotifioation. an^i also by the ftwm and dimensions 
of tho l^nvu frrnnls. and having abundance of specimens both European 
and American, I think I can vouch tor the distincmeee^ at leMt as well- 
marked rai^ or sub^pecie^ of those referml to in the fbUowing 
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(1) Archoeopteris Gaspienm, s. n. 

Plate xxi. PI. xxiii., Fig. 14. 

Barren pinnae densely leafy, with the pinnules broadly obovate and 
somewhat truncate at the apex, decurrent by a broadish base on the 
somewhat stout striated petiole, veins forked thrice and sti-ongly curved 
towai-d the lower edge. In luxuriant fronds the pinnules are 2.5 centi- 
metres long and 1.8 centimetre broad. 

Fertile pinnae with about twelve pinnules, each having a long midrib 
with about 7 pairs of crowded oblong spore-cases about 3 millimetres in 
length, pointed or somewhat obtuse at top, straight at the sides and 
apparently dehiscent at the apex. The midrib projects some distance 
beyond the spore-cases^ 

This species differs from A, Jacksmif Dn., in the arrangement of the 
spore-cases, which are also larger and more oblong, and the ban^en 
pinnules ai'e broader, while the petiole is broader and has indications 
of flat scales or ramenta. It differa from A, Htbemicus^ Brongt., in the 
arrangement and form of the spore-cases and in its shorter pinnae, with 
fewer and less obtuse pinnules. It differs from A, minora Lesquereux, 
in the arrangement of the spore-cases, which in the latter are in gi-oups 
of three and of larger size, while the barren pinnules are much narrower. 
The present species resembles A. Maccoyana, Goeppert, in the form of 
the pinnules, but the fructification of the latter species is not known, 
and it may be merely a varietal form of A. Hihemicus. The present 
species is probably that refeiTcd to in my report on the Devonian plants 
of Canada as found in the Gasp^ sandstone,* but the fragments known 
at that time did not enable me to separate it from A, Jacksoni, It is 
for this reason, as well as because the beds in which it occurs at Bay 
de Chaleur represent the upper part of Logan's Gasp^ sandstones, that 
I have given it the name Gaspiensis, though I now think it likely that 
my supposed Gasp^ specimen was really from the Scaumenac beds. 
The barren pinnae are very near in form to those of A. Rogersi from 
Perry in Maine, but the petioles of the latter have transverse wrinkles 
and its fructification is unknown. 

Ferns of this type are characteristic of the Upper Brian on both 
sides of the Atlantic, and do not occur in the Carboniferous proper ; 
though forms resembling them occur in the lowest Carboniferous 
beds. 
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A p-iziiiA .^1^ tL> ^pe».-ie- v:^^ m«ttfi-%^ bj Be ib Report on I>evaDisn 
Pi*ni-. Fir: I.. ^ h^^jkz l^ett -etk". v- ihe tj^^io^oipeal Surrey by a 
seuiieEr^Aik vb-:* L*j -r^^Ainei ii 6«:«ai d^e G^« attd&tcoesL I hare 
nsafcjCit to l-eik-Te a.-.wcvcr thai it r«allv cAjbu* fpijm Sc«ooeoae Bay. awl 
tha*. i: l^:oa£« to tbe prev> <^ ^p^ine^ tl^:«i:h the «peeimen is^ not 
5«ffie:rt.:;y perrW; to re&icr tLL* <i»taiB. * Tlae l^ed* at Seamnenae how- 
ever anir &> -i-jvU the o^olTal^e&t* aiki o 4*iizisat^.4i ^Tif the ii|^ier part ctf 
the Oa»p«e sai«i5t.:< 



3^ Cyi'ifffigrii -iAcmal. 



I nrsef to iil> >].<eMs a Larse azki l^amifKl lera. vhich is obTioii:^ly 
ide&tkal wiU. /ha: fr» -m the CaiskiLl .:^ M*:«in:«iev. PefUfc=ylvaikia. fisriiral 
by Le^^uereax in ihe - Oa: Pi-aai^ ^4 N-«h America " • Bep:»l of 
Penii'i.y;T4niA ScrreT\ jili, 4i*. d^. 7. azkd -:c vhk-h I hare a specimen in 
my c.wn vx>L'.cx*rioc f-^r^n :he sune K-rma^wi a: FTanklin. Xew York. 

This sp^^i^ is oharK :era?eii by very ia;^ ^i^«Givate lealleCe^ deonrrent 
by a k^Ri: uam>T tdee aj.:* ibr f'efi->ie. Whrther it was a pinnate or 
bipinnate tn>Dd J >e^ i>v a^-pear. Tbe vei^k^ aw fine, corred and several 
tinie$ t<Hked. Tbe terminal leafed i> c3Lnea«e and emareinatCL Some 
of the lar>re pinnaces ar^ ti i^aiimesr^ers in Wn^. This tVm is referred 
by Ijec^uer^x to my inra;i> A.-.-h».,ycc- ^ . lit as its frnetitieation is 
IK^ knv^wQ. ;iDd As. ;his 3^rm< ;he mv>K ois^inetive ehaiacter of Archircp- 
tm^ I think it better to Wave the speo^ in the piovisaoiial genos 

i>no i4 my plants frv>m the IVrocuan o« Si. J.^a i? referred to Ije^ 
queivux » sjHviet^ c\ ,?te«a. TW iienuncaiktt w» made on the 
^VKi<HH>^^^^the6^:«>frandd«ij<-Hp<k>n in BiLVceff^' Beport on Pennsvb 
vjimj^ whioh rel^ 10 m lanch saudW fan than the praaent species. 
wUh Iht piMniM Mwvhai di«mnt in fcna ml axtnehmetit. Ab 
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Lesqnereux, however, applies his name to the large species now nnder 
consideration, which is eertainly distinct from the St John fern, I most 
withdraw the name from the latter. In doing so, I may take advantage 
of a suggestion made by Schimper, who thinks that the St. John species 
might be placed in the genus Aneimites, It may accordingly be renamed 
Aneimites obttisa, which will at least prevent confusion. 

(4) Cyclopteris (Plaiyphyllum) Broumti, Dawson. 

(Eeport on Fossil Plants of Devonian and Upper Silurian, p. 46, PI, 
XV., fig. 172, Journal of Geological Society of London, vols. xvii. 
and xix. — Figures and description. This Report, Plate xxiii., Figs. 
11 to 13. 

This beautiful fern was previously known only fi-om Perry in Maine, 
where it occurs only i*arely and in detached leaves. Mr. Foord's speci- 
mens shew it« habit of growth in dense clusters of fi*onds attached to 
what appears to be a creeping rhizome with slender rootlets. It has 
evidently been a low-growing species, its flabellate leaves attached by 
somewhat broad bases to a root-stock probably pi'osti'ate. Unfortun- 
ately no fructification appeal's, so that the plant cannot be compared 
with modern species having the same habit of growth. I may state, 
however, that the veinlets widen and become more dense in approaching 
the outer margin of the frond, in a way which seems to indicate that 
the fructification was marginal, in the manner of the Pterideat. 

It seems probable that the fern from the Upper Devonian of Pennsyl- 
vania figured by Lesquereux in Fig. VII., p. 50 of the Coal Plants of 
N. America is identical with this species. He refers it to RhacophyUum 
of Schimper, with the specific name R. truncatum^ which will, in this 
case, be a synonym of C, Brmomi. The genus RhacophyUum is very 
loosely defined by Schimper, and is evidently provisional, including, 
according to him, young or basal fronds of fei*ns referred to other 
genera. As there is no evidence of this in the case of the present 
.species, I see little advantage in removing it from the equally provi- 
sional genus Cyclopteris, until its fructification shall have been discovered. 
Should it, however, be considered desirable to remove it fi'om Cyclopteris, 
I would propose for it the name of Platyphyllum, for which the charac- 
ters of this plant as given in the paper cited above and in this note may 
suffice as generic characters. 

(5) Caulopteri^ (?). 
(Plate xxiv.. Fig. 19.) 

Among Mr. Foord's specimens is one that appears to represent the 
stem of a small tree fern. It is about one inch in diameter, flattened 
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I. — iNTROnnCTION. 

In 1871, I had the honour to pi-opare, by reqneat of the Director of 
the Geologi(;&l Survey, a Kopi)rt upon the state of our knowledge at 
that time of the Fossil Plora of the Upper Silurian and Erian Forma- 
tions of Canada. In this Report, which extended to P2 pago.'t, with 20 
illuatrative plates, 125 species of Land Plants were described or 
noticed, and the ages of the several sub-formations, their geographical 
distribution and equivalents, and the relations of the Erian Flora to that 
of the Carbonifei'ous, and of the older Floras of Canada to those of 
Europe were fully diHCUSsed. These comparisons were ftirther illus- 
trated in a subsequent Eeport on the Fossil Plants of the Lower Car- 
boniferous and Millstone Grit, published in 1873.* 

Since the publication of theHC Reports, the explorations of the officers 
of the Geological Sui-\'ey and my own researches, with those of other 
observers, have brought to light many new factw of sufficient importance 
to render necessary an additional publication on the subject, bringing 
np our knowledge to the pi'esent date, by descriptiontt of new species, 
new infoi*mation respecting species fonnerly known, and farthei' dis- 
cussion of the geological relations of the Flora. This 1 shall endeavour 
to do in the following pages, constituting part second of my Report of 
1871. 

It is the more important to give attention to this matter at the 
present time, that the pre-carbonifcrous Flora of Canada now takes 
the lead of that of all other countries, in the number and diversity of 
its specific forms. To such an extent is this the case, that doubts have 
been thrown on the actual age of the beds by geologists and palaeo- 
botanists abroad, not accustomed to associate a Flora so rich and varied 
with rocks of so great antiquity. It will be seen in the following page?* 
that the careful atratigraphical work of the officers of the Geological 
Surrey and the evidence of animal fossils leave no i-oom for doubt on 
this subject. 

> Seoltxrioal Soirar of Canada. 
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of fossil plants showing the structure of Prototaxites, and detached 
specimens of Pachytheca (Aetheotesta) . At Cape Bon Ami these beds 
are succeeded, apparently conformably, by a great thickness of reddish 
porphyry and porphyritic breccia forming the light-house point at Dal- 
housie. This may belong either to the close of the Upper Silurian or 
the beginning of the Devonian Pericxl, and at Dalhousic the section 
extends no farther. Farther up the Rostigouche River, however, in the 
vicinity of Campbelltou, where similar rocks occur, they are overlaid 
by calcareous and magnesian breccia or agglomerate, hai-d shales, 
conglomerates and sandstones of Lower Devonian age. The agglomerate 
and lower shales contain abundant remains of fishes of the genera 
Cephalaspis, Coccosteus, Ctenacanthus and Homacantkus, and also fragments 
of Pterygotus. The shales and sandstones abound in remains of Psilo- 
phyton with which are PrototaxUes, Arthrostigma and Leptaphleum of 
the same species found in the Lower Devonian of Gaspe Bay. These 
beds near Campbellton dip to theNorthwai'd, and the Restigouche river 
here occupies a synclinal, for on the opposite side, at Bordeaux Quarry, 
there arc thick beds of gray sandstone dipping to the southwaixl, and 
containing large silicified tninks of Prototaxites, in addition to Psilo- 
pJu/tan, These beds are all undoubtedly Lower Erian, but further 
to the eastward, on the north side of the River, there are newer and 
overlying strata. These are best seen at Scaumenac Ba^', opposite 
Dalhousie, between C. Florissant and Maguacha Point, where they 
consist of laminated and fine grained sandstone, with shales of gray 
colours, but holding some reddish beds at top, and overlaid unconfonn- 
ably by a great thickness of Lower Carboniferous red conglomerate 
and sandstone. In these beds numerous fossil fishes have been found, 
among which Mr. Whiteaves recognises species of PterichthySy Glyp- 
tolepis, Cheirolepis^ &c. With these are found somewhat plentifully 
four species of fossil ferns, all of Upper Erian types, of which one is 
peculiar to this locality ; but the others are found in the Upper Erian 
of Perry in Maine, or in the Catskill Group of New York. 

With reference to the precise relations of the Lower and Upper 
Erian beds of the Lower Restigouche and the Bay des Chaleurs, it 
would seem that the lower beds are associated with agglomerates and 
trap which appear to depend on a continuation of the volcanic action of 
the Upper Silurian Period. They are also much more disturbed than 
the beds of the Upper Series. These facts would seem to indicate that 
xnovements of the Erian beds may have been going on within that 
period, perhaps causing some local unconformability of the upper and 
lower parts of the series. This has not been proved by actual observa- 
tion, but its probability is indicated by the facts above stated. It would 
also appear that, even in the Devonian age, the ridges of older Silurian 
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rrKjkn harJ already given to this part of the coast of Canada, some mdi- 
ffienlA of iU present geographical features. 



2, Upper Brian or Pterichthys beds cff Scaumenac Bay, apposite DalhmisU, 

The following vpecies were determined from specimens procured by 
Mr. A. H. Foord of the Geological Survey, by Mr. James Richardson and 
by iiiyHelf They are from the sandstones containing Pkrichthys Cana- 
fJemis, WhiteavcH, and other fossil fishes; and which appear in a low 
antiitlinal form, coming out from under the conglomerate and red 
HandHUiri^ of the Lower Carboniferous. 

Genus Archaeopteris. 

ThiH genus may be thus defined. Frond bipinnate, pinnules obovate, 
int'iiuiltttoi'al, narrowing to the base and decurrent on the partial petioles; 
the niuin petiole oflen having accessory pinnules at the bases of the 
pinniu. Veins spreading from the base, slightly curved or straight, 
dividing dichotomously into fine veinlete. Fertile pinnsB placed in the 
ini<ldle or at the base of the frond, bearing groups of club-shaped or 
oval Hixiro-cases instead of pinnules. 

ThoMo feriiH, which are not, so far as known, found in the Carboniferous, 
are characioriHtic of the Upper Erian both in Europe and America. 
Included by most botanists in the old genus Oyclopteris or united with 
plan Ih of other orders in the genus Noegerrathiaj the name Adiantites 
wan given to them by Brongniart ; but their fructification, so soon as 
known, wsh found to separate them altogether from that genus. For 
this roanon I propoHod for them the name Archaeopteris^ while Schimper 
luwl callod thorn Palneopteris ; but as this name was pre-occupied by a 
gonuH of FosHil Ferns, Schimper eventually adopted my name. I observe, 
however, tliat some F^nglish geologists still retain the names Adiantites 
or Palaeopteris. 

Ferns of this genus, when the barren fronds are alone preserved, and 
when the venation is obscure, have the aspect of those of the genus 
Adiantum, or of the pmvisional fossil genus Cyclapteris, and also resemble 
tbo louvos or fi-onds of uncertain affinity known as Noeggerathia ; but 
the fructification is sufficiently distinctive, and even when this is absent, 
thoy can bo rocogniso<l by an experienced eye. The species are dis- 
tinguishablo by tho fructification, and also by the form and dimensions 
<><* t ho baiTon fi-onds, and having abundance of specimens both European 
and American, 1 think I can vouch for the distinctness, at least as well- 
niarkiHl races or sub-species, of those referred to in the following 
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(1) Arch/oeopteris GaspiensiSy s. n. 

Plate xxi. PI. xxiii., Fig. 14. 

barren pinnos densely leafy, with the pinnules broadly obovate and 
somewhat ti'uncate at the apex, decurrent by a bi*oadish base on the 
somewhat stout striated petiole, veins forked thrice and sti'ongly curved 
towaixi the lower edge. In luxuriant fronds the pinnules are 2.5 centi- 
metres long and 1.8 centimetre broad. 

Fertile pinnae with about twelve pinnules, each having a long midrib 
with about 7 pairs of crowded oblong spore-cases about 3 millimetres in 
length, pointed or somewhat obtuse at top, straight at the sides and 
apparently dehiscent at the apex. The midrib pi'ojects some distance 
beyond the spore-cases^ 

This species differs from A, Jacksmif Dn., in the arrangement of the 
spore-cases, which are also larger and more oblong, and the barren 
pinnules are broader, while the petiole is broader and has indications 
of flat scales or ramenta. It differe from A, Hibemicus, Brongt., in the 
aiTangement and form of the spore-cases and in its shorter pinnae, with 
fewer and less obtuse pinnules. It differs from A. minor, Lesquereux, 
in the arrangement of the spore-cases, which in the latter are in groups 
of three and of larger size, while the barren pinnules are much naiTOwer. 
The present species resembles A, Maccoyana, Goeppert, in the form of 
the pinnules, but the fructification of the latter species is not known, 
and it may be merely a varietal form of A, Hibemicus. The present 
species is probably that referred to in my report on the Devonian plants 
of Canada as found in the Gasp^ sandstone,* but the fragments known 
at that time did not enable me to separate it from A, Jacksoni, It is 
for this reason, as well as because the beds in which it occui's at Bay 
de Chaleur represent the upper part of Logan's Gasp^ sandstones, that 
I have given it the name Gaspiensis, though I now think it likely that 
my supposed Gasp^ specimen was really from the Scaumenac beds. 
The barren pinnae are very near in form to those of A. Bogersi from 
Perry in Maine, but the petioles of the latter have transverse wrinkles 
and its fructification is unknown. 

Ferns of this type are characteristic of the Upper Brian on both 
sides of the Atlantic, and do not occur in the Carboniferous pi'oper ; 
though forms resembling them occur in the lowest Carboniferous 
beds. 



• Pa«e 487. 
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(2) ArcJueopteris Jaaksmi, DawBon. 

(RepoH on Devonian Plants, Part I., P. 45, PI. XV. This Keport, 

Plate xxiv., Figs. 15 to 18.) 

In the large collections now obtained from Scaumenac Bay, it is evi- 
dent that this species occurs as well aa A. GaspiensiSy though more 
rarely. It may be distingnisfied by its shorter pinnae and broader 
pinnules, as well as by the smaller and more oval spore-cases, borae on 
forking veinlet« instead of sessile on the midrib of the fertile pinnule. 
The two species are however so near to each other that it is not easy 
to distinguish them, except when the fioicti flection is preserved. 

A pinna of this species was mentioned by me in Report on Devonian 
Plants, Part I., as having been sent to the Geological Survey by a 
gentleman who had obtained it from the Gasj)^ sandstones. I have 
reason to believe however that it really came from Scaumenac Bay, and 
that it belongs to the previous species, though the specimen is not 
sufficiently perfect to render this certain. * The beds at Scaumenac how- 
ever are no doubt the equivalents and continuation of the upper part of 
the Gasp^ sandstones. 

(3.) Cyclopteris obtusaj Lesquereux. 
(Plate XXII.) 

I refer to this species a large and beautiful fern, which is obviously 
identical with^hat from the Catskill of Monti^ose, Pennsylvania, figured 
by Liesquereux in the "Coal Plants of North America" (Report of 
Pennsylvania Survey), pU 49, ^g. 7, and of which I have a specimen in 
my own collection fi'om the same formation at Franklin, New York. 

This species is characterised by very large obovate leaflets deeurrent 
by a long narrow base upon the petiole. Whether it was a pinnate or 
bipinnate frond does not appear. The veins are fine, curved and several 
times forked. The terminal leaflet is cuneate and emarginate. Some 
of the large pinnules are 6 centimetres in length. This fern is referred 
by Lesquereux to my genus Archaeopteris ; but as its fnictification is 
not known, and as this forms the most distinctive character of Archoeop- 
teris, I think it better to leave the species in the provisional genua 
Cyclopteris. 

One of my plants from the Devonian of St. John is referred to Les- 
quereux's species C\ obtusa. The identification was made on the 
evidence of the figure and description in Rogei-s' Report on Pennsyl- 
vania, which refer to a much smaller fern than the present species, 
with the pinnules somewhat different in form and attachment. As 
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Lesqnereux, however, applies his name to the large species now under 
con8idei*ation; which is certainly distinct from the St. John fern, I most 
withdraw the name from the latter. In doing so, I may take advantage 
of a suggestion made by Schimper, who thinks that the St. John species 
might be placed in the genus Aneimites, It may accordingly be renamed 
Aneimites ohiusa^ which will at least prevent confusion. 

(4) Cyclopteris (Platyphylltim) Brownii, Dawson. 

(Eeport on Fossil Plants of Devonian and Upper Silunan, p. 46, PI, 
XV., ^g, 172, Journal of Geological Society of London, vols. xvii. 
and xix. — Figures and description. This Report, Plate xxiii., Figs. 
11 to 13. 

This beautiful fern was previously known only fi-om PeiTy in Maine, 
where it occui^s only rarely and in detached leaves. Mr. Foord*s speci- 
mens shew its habit of growth in dense clustei'S of fronds attached to 
what appears to be a creeping rhizome with slender rootlets. It has 
evidently been a low-growing species, its flabellate leaves attached by 
somewhat broad bases to a root-stock j)robably pi'ostrate. Unfortun- 
ately no fructification appeal's, so that the plant cannot be compared 
with modern species having the same habit of growth. I may state, 
however, that the veinlets widen and become more dense in approaching 
the outer margin of the frond, in a way which seems to indicate that 
the fructification was marginal, in the manner of the Pterideca, 

It seems probable that the fern from the Upper Devonian of Pennsyl- 
vania figured by Lesquereux in Fig. VII., p. 50 of the Coal Plants of 
N. America is identical with this species. He refers it to Rhacophyllum 
of Schimper, with the specific name R, truncatum, which will, in this 
case, be a synonym of C. Broionii, The genus Rhacophyllum is very 
loosely defined by Schimper, and is evidently provisional, including, 
according to him, young or basal fi'onds of feigns referred to other 
genera. As there is no evidence of this in the case of the present 
species, I see little advantage in removing it from the equally provi- 
sional genus Cyclopteris, until its fructification shall have been discovered. 
Should it, however, be considered desirable to remove it fi*om Cyclopteris, 
I would propose for it the name of PlatyphyUum, for which the charac- 
ters of this plant as given in the paper cited above and in this note may 
suffice as generic characters. 

(5) Caulopteri^ (?). 
(Plate xxiv., Fig. 19.) 

Among Mi\ Foord's specimens is one that appeal's to represent the 
stem of a small tree fern. It is about one inch in diameter, flattened 
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f Eeport OB Dev.jQiaii and Silsraui Pfauit& Pl L. P. 39. PL. x^ xL. xiL) 

Thk ^pccicfr Akjonds in tiie GunpMhon sludeifr along with the pre- 
ceding. And L^ ttjond in a more perfect ccoditioii thtti ^ Gaep^. Stems 
were *<«q two itftl txig and okore than half an inch in diameter, 
braoehing •ii«hF>b>in-D«slT at tofiL anl having thrir aiiieb densely covered 
with s^h-:*n •ikbocofD'jVs' branchee^ It i* fOii^ible that some of these 
may have ^^e^n prc^traie *^tem» («anne aeiul r(»c» : b«t it i:^ quite as 
likely that the ?trm> were encieu ai»i pm^My the lower portions of 
than may have h'^i^n -^K^^natie. 

(Bep>rt Ivv..^ian. ^e. Plantar. Pt. I.. P. 41. PL xiiL This Report, 

PL ixiv.. Fiff. ±L • 



L? aoii br^nvh^ t^' this^ ^p«vi«^ an^ t«janii at Campbellton. as at 
G*^pe. mix<»i with PikicfJ^tM^ th>:<a^ maeh more rare. The main 
^tem^ >h*>w the n.^a^ieti ac^tf^ appn.^oehinf to a verticillate arrangement 
ai>i Kearin^r ^h•>rt th>-k oxikal >pine4ike leaves^ The s4naller branches 
are m->nf den^^iy o>ven>l with leave>. whsch «4?i^ to be spirally 
amkD^i. ai^i when faneoevL Nit m their more dense and longer 
leavi^. migh; l^ m>tAken for barren bran-he^- oc' Paiofk^tim. 

Tlie m*>>t intene!>iing pixni in ix^cknev^^<a with this plant is the 
appearuK-e ot' as^viat^i >pikes or >tn.^Ies oc* fi-nctidcation. These 
were D*>tioc«i in a >imilAr relation a: Ita^. A»i in may Report of 1871, 
I ven:Gr\>i to vi^^oribe them as prx^^aKy the ftuit ot* thi> species. A 
similar ass«xLa:i<Hi is ^>Kie>rved as Oampbellu^ci. and strengthens this 
v^*nv lusion. A; CampbellUHi also :he vVcm^ an? UHter preserved, and I 
have ngored ..-ne otihem in Plate xsiv_ Fii:. ±1 Tbey have apparently 
b^en oylittincad. b«? there seems rvdkson to do«b( whether they were 
>trv»bilef bearing very thick and <*>mewhat of^m seales^. or spikes oi' 
rdio-like sj^^rv-casets. The Oampbeiltoo specimens certainly £ivoiir the 
latter conclosioo. az^i it' this is correct, the bvctilication of this plant 
was ot* a very pecoiiar charK'ter. and in some respects more nearly 
allie%.i to :hai v^' P«;.-c4*rii» ihan to :hai oc tme LyeopMls. 

From these additk^nal sfw-iraens. ArtirMCtjma ^^vciJr wonki seem to 
have K^n a small shmbby pian:. wiih stems not ej^ceeding an inch in 
diameter anii >|\arseiy vv^ver\>i wi:h conical sptne4ike le«ve«w which left, 
when detached. rvmi>i s^ar^^ !ike :ht>?e of' lV«iwli.^au. The branches, 
which were devek^p^i by Knirvat>.i«L were deife<ely crowded with acicu- 
lar leaver nearly ai right angiet^ to them. a»i were terminated by cylin- 
drical spikes oi* fnoK^tincativM^ We van th^Ks restore this plant, and form 
fOUfC conception <tf its acinal appearances 
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(4) Leptaphleum RhonU)icum, Dawson. 
(Report on Devonian, &c. Plants, Pt. I., P. 36, PI. xiii, Figs. 88, 89.) 

A branch or small stem of this plant, about an inch in diameter, was 
found in the sandstone neai' Campbellton. It shows nothing new, but 
is of interest from its horizon and association with Psilovhyton in the 
same manner as at Gasp^. 

Since the publication of my former Report, some confusion has been 
introduced into the position of this species by the identification with it- 
on the part of Dr. Carruthers of a very diftcront plant obtained in 
Queensland by Mi\ Daintree.* This is perhaps not to be wondered at, 
since the Queensland plant belongs to a type of Lepidodondron charac- 
teristic in America of the Lower Carboniferous, and of which L, tetr(M- 
gonum of Sternberg is the representative. This plant had been dis- 
covered in the Carboniferous of Victoria by Dr. Selwyn, long before it 
was found in Queensland, in beds supposed to' be Devonian. Specimens 
from Mr. Dai n tree's collection shown to me by Mi*. Carruthers, and others 
in the collection of Dr. Sclwyn, leave no doubt as to this. Now this 
type of Lepidodendron is certainly, when imperfectly preserved, not 
dissimilar in the form of its leaf-bases from JJeptophleum, though quite 
different in the vascular scar and in other imjK>rtant respects. Still 
further to complicate matt«i*s, this Australian Lepidodendron was not 
only identified with LeptopJUeum rhomhicum^ but with the entirely 
distinct species Lepidodendron Gaspianum, and with L, nothuni of Unger. 
The distinctness of the two former species may be easily seen fiT)m the 
figures and descriptions in the fii'st part of this Report, and still more 
in detail in my papcre in the Journal of the Geological Society, vols, 
xviii. and xix. Their more important distinctive charactera may be 

stated thus — 

Lepidodendron Leptophlobdm 

gaspianum. rhombicdm. 

Stems and branches Long and slender ; areoles Short and stout , areoles 

elongate-lanceolate. regularly rhombic or 

transversely rhombic. 

Vascular scars .... In middle of areoles, or Always in middle of 

nearer upper end, ac- areole. 

cording to siufnce ex- 
posed. 

Leaves Short and much curved Long and somewhat 

outward. straight and erect. 

Fruit Small, scaly. Long, leafy. 

Structure Unknown, but probably Known to possess a 

allied to Carboniferous large Stemberffia-piih 

Lepidodendron. and to have a very 

thin cortical layer. 



* JoonuU of Geoi<vical Sooiety, voL 28. 
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(6) Prototaxiies Logani, Dawson. 

(Report on Devonian, &c. Plants, P. 16, Plate ii.) 

In the Bordeaux quarry, opposite Campbellton, I found in the summer 
of 1881 several silicified ti*unks of trees of this species, some of them in 
the debris of the quarry, but one of very large size still in situ. It was 
black in colour, with a distinct bark of coaly matter, and showed evident 
lines of growth on the weathered end. It was imbedded in stems and 
branches of Fsilophytan, which must have drifted with it from the 
shore ; but as the sandstone of this quany is evidently a littoral deposit, 
and at no great distance from the old Silurian land, neither kind of 
plant need have come from any yery remote locality. The tree in 
question was prostrate and slightly flattened, its horizontal diameter 
being 2 feet 6 inches, and its vertical diameter about 1 foot 4 inches. 
The bark on this and other large trunks showed a longitudinally ribbed 
or wrinkled appearance. 

A number of slices were made of the wood of these trees from different 
pai*ts of the stems ; but the structure seemed uniform throughout, from 
centre to circumference, and similar to that already described and 
figured from Gasp^ specimens. Some of the specimens show, especially 
under polarised light, a curious and beautiful peculiarity of preserva- 
tion, in the occurence of rows of crystals of quartz in the interior of the 
fibres, and which in some specimens are so regular that they might be 
mistaken for a hexagonal areolation of the walls. 

Fi-agmcntsot fossil wood in a carbonised state found in the shaly beds 
at the top of the Upper Silurian section at Cape Bon Ami also show the 
Htmciurc oi Prototaxiies, and prove that plants of this kind existed, along 
with Psilcphyton, before the close of the Upper Silurian age. I have 
already in the first pai-t of this iieport (1871), noticed the occurrence of 
similar fragments in the Ludlow of England, and have stated certain 
reasons rendering it probable that they may be found in still older 
rocks, and Dr. Hicks has recently described* specimens from the Den- 
bighshire grits of Corwen, N. Wales, in the base of the Upper Siluiian. 
Dr. Hicks's specimens, which he has kindly permitted me to study, are 
broken angular friigmcnts of drift wood, like those that may bo found 
at the mouths of creeks in any wooded country. They aro silicified, 
but in some of the specimens the thick woody walls of the tibi-es still 
exist in a carbonised state, and while the wood is evidently thai ol 
jPrototaxites, the smaller diameter of the fibres and some difference in 



* Joanial of Oeol. Soeiety* 1881, vol. xxxrii. 
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stance of the reasons which I gave in 1873, and again in 1881, in favour 
of my original conclusion. In support of this I have referred to: (1.) 
The mode of occurrence of Pi^ototaxites. (2.) Its microscopic structure. 
(3) Its probable affinities. 

Mocle of Occurrence. — ^This alone should suffice to convince any 
practical palaeontologist that the plant cannot be a sea-weed. Its large 
dimensions, one specimen found at Gasp^ being three feet in diameter; 
its sending forth sti*ong late]*al branches, and gnarled roots ; its occur- 
ence with land plants in beds where there are no marine organisms, 
and which must have been deposited in water too shallow to render 
possible the existence of the large oceanic Algte to which Mr. Carruthers 
likens the plant, are all conditions requiring us to suppose that 
the plant grew on the land. Further, the trunks are preserved in sand- 
stone, retaining their rotundity of form even when pix)strate ; and are 
thoroughly penetrated with silica except the thin coaly bark. Not only 
are Algae incapable of occurring in this way, but even the less dense 
and durnble land plants, as Sigillariae and Lepidodendra arc never found 
thus preserved. Only the extremely durable trunks of coniferous trees 
are capable of preservation under such circumstances. In the very 
beds in which these occur, JJepidodendra, tree ferns and Psilophyton^ are 
flattened into mere coaly films. This absolutely proves, to any one 
having experience in the mode of occurrence of fossil plants, that here 
we have to deal with a strong and durable woody plant. 

These considei*ations were dwelt on in my publiHhod descriptions of 
Prototaxites, but they naturally have more weight in the judgment of 
practical geologists that in that of botanists. 

Microscopic Structure. — I may say in general that we have in this 
case to deal not with a recent but a fossil wood, that this wood belongs 
to a time when very generalized and humble types of gymnosperms 
existed, and that the affinities of the plant are to be sought with Taxi- 
noae, and especially with fossil Taxineae, rather than with ordinary 
pines. If we refer to the beautiful memoir on the Devonian of Thur- 
ingia, by Richtor and Unger,* and study the figures and descriptions 
o^ Aporoxylon primigeniuMjii Stigmaria annularis^ Calamopteris debilis, iind 
Calamosyrinx Devonicus, we shall find that there are Devonian plants 
referred by those eminent palaeontologists to Gymnosperms and higher 
Oryptogams, which fall as far short of modern sUindai-ds of comparison 
g^ Prototaxites itself. Nothing can be more fallacious in fossil botany 
tb^Oi comparisons which overlook the structures of those primitive pala3- 



# Tmn8.f Vieona Academy, 1856. 
J, r bMve elsewhere compared AporoxyUm with Prototitxiteat 'Jour. Geol. Soc.' 1862, p. 306. 
ttJvor^ on I>evonian plants. 
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gigantic Melanoeperms, not pretented to show similar structure. This 
in obviously a not very scientific way of establishing affinities. But let 
U8 take these grounds separately. The little jointed calcareous sea- 
weed HaUmeda opuntia^ has been viewed as an allied structui-e, and 
reference has been made to Kutzing's figure of the tissue of the plant 
as seen after the removal of its calcareous matter.* Harvey's descrip- 
tion of this structure, which I verified several years ago, in an extensive 
aeries of examinations of these calcareous Algse, undertaken in conse- 
quence of a suggestion that Eozoon might have been an organism of 
this nature, is as follows: — '* After the calcai-eous matter of the frond 
has been removed by acid, a spongy vegetable structure remains, made 
up of a plexus of slender longitudinal unicellular filaments constricted 
at intervals, and at the constrictions emitting a pair of opposite decom- 
pound, dichotomous, corymboso-fastigiate horizontal ramelli, whose 
apices cohere and form a thin epidermal or peripheric stratum of cells." 
It will be seen at once that this structure has no resemblance whatever 
to an}' thing existing in PrototaxiteSy and without taking into account 
the fact that HaUmeda opuntia is a small calcareous sea-weed, divided 
into flat reniform articulations, to which this structure is obviously 
suited, as it would be equally obviously unsuited to the requirements of 
a thick cylindrical trunk, not coated with calcareous matter. 

In point of size, on the other hand, it has been compared with the 
great Lessonia of the Antarctic seas, whose structure, however, is not 
pretendeil to resemble that of Prototaxites except in the vague state- 
ment of a pseudo-exogenous growth. Leesoma I have not examined, 
but the horny Laminaria* of our North American seas have no resem- 
blance in structure to Prototaxites. 

Nothing further, I think, need be said in reply to these objections: 
and Nematophycus may be allowed to take its place along with a multi- 
tude of obsolete fucoids which strew the path of paleontology. As to 
Prototaxites, it is confessedly an obscure and mysterious form, whose 
atttnities are to be discussed with caution, and with a due consideration 
of its venerable age and state of preservation, and probably great diver- 
gence fi-om any of our modem plants ; and it is to be hoped that ere 
lonc,^ other parts than its trunk may be discovered to throw light on 
its natuic. Indications of this desirable consummation are aflforded by 
tlie association of Prototaxites with Aetheotesta, and I am not without 
hopes of iliseovcring the foliage and fruit of the plant attached to its 
trunk; though when it is considered how rarely the drift trunks of 
Ihuhxyhn in the Carbon ifoi-ous sandstones are associated with other 



• A ,«oro ohun.otcri..tio figure i«. given in Harvey's " xVorth Americi« Algm." 
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parts of these plants, we need not be surprised that the trunk of this 
older tree is the only portion certainly known. 

It is satisfactory to find the evidence of the Scaumenac and Campbel- 
ton beds confirming the conclusions deduced in my Report of 1871 from 
the consideration of the Erian floras of Gasp^, New Brunswick, and 
Maine. It is evident that here, as in Grasp^, Prototaxites and Psihphy- 
ton with Arthrostigma are characteristic of the Lower Erian, while ferns 
of the genus Archaeopteris ai'e equally so of the Upper Erian immedi- 
ately underlying the Cai-boniferous. 

It will be observed also that two of the species of the beds of Perry 
in Maine re-tippear in the Upper Erian of Scaumenac, an evidence of 
the ti*ue Erian age of the former beds, though they are so closely asso- 
ciated with the Lower Carboniferous of Southeni New Brunswick. At 
Scaumenac, indeed, but for the occurrence of the characteristic Erian 
fishes and the slight unconformability, the beds holding Archaeopteris 
might be regarded as a lower member of the Lower Carboniferous. 
The occurrence of Archaeopteris also connects these Scaumenac beds 
with the Kiltorcan series of Ireland, whose flora is undoubtedly Upper 
Erian. Again, the appearance of Cyclopteris ohtusa^ as well as the other 
plants and the fishes, connects the Scaumenac beds with the Catskill 
series of New York. 

We thus have in the Restigouche region very distinct representatives 
of the Tjower Erian and Upper Erian floras, though without as yet any 
representative of the rich Middle Erian flora of St. John, New Bruns- 
wick, or of that of the Hamilton and Chemung of New York. It will 
be obsei-ved, however, that the St. John flora combines the chai'actere 
of both the Lower and Upper Erian, in the association, for example, of 
Psitaphyton with Archaeopteris, though with the addition of many other 
forms, especially of ferns. 

Farther, a comparison of the facts stated in this Report with those 
in my Report of 1873 on the Floras of the Lower Carboniferous and 
Millstone grit, will show the entire distinctness of either of these latter 
sub-floras from those of the preceding Erian, and their closer relation 
with that of the Coal-formation. This I propose to discuss more in detail 
under a subsequent head. 




: i« 

irg-rnirfl n .**IL uki mr i«tfiiir 

im rl-^fHii v-^ "liar ir lie t^i-^j iJiiitf. ^ 

>«i "oj.- sr^fuai ut vt^ moieitft ii Jini: x ■RwyrtiiL «id£ ike 

▼ JiT kf 'ju-T»»iuiitr-"iii«' MP!L Zr: SsmiiHr r«kp!r« s> ^kaS' cpmioii of 

>t;ninc n jii» um^r in Z^tr mum Jiiff«s9^'» ii ^ae •M»?*]ckai Maginne, 

' ••■ ~ loii isr-r -'•aM^ffix- -cufQimiiiir "an Ivt^iociK^ ;«e^ «jif Uxh fern 

uui oj*--'-. I liiL iM^r ziiHA T. ii liiirT' **» r«fer pi&cM j ^ tke nurtter. 

inr '..« *c •'••^i'liia '•■ ^ rriiin -^tt 'Int^ iGic^ nf 'ai^ "SaMe im m prnrai^ letter 
'•^ '^*\Ai.rjL u^Ml Ji 117 i«;p*in •& ui^ I«er.iusiB.p4aa^«:!^CkB[ida I quoted 
£i;rn ♦ Li*?-^T::3rj.fi 11 rul. loiL iiicj!«i li^ '^tccoffCKft^ <d kb species 

'. ±11:. ii:<ir-e^^«- ijii:: -^xi* Ci;iihc adi^ Mco. nerfved bv Dr. Hagen in 
1. jAf»tr :a 1*:^ h^iasl Ji*t^^ jl ijut BiZ*Hia. -3^ ;ke Mtt<««iii of Compar- 
ir^T-*^ Z ^.u *sj J f tir ;ry-«Hii: j^ar* T :-L tEL N-x 14 *- l¥. Hagen does 
i#:«: i-rY-^ - . ••t ±a MrJuir-.rr ji j>iiMl ptai^. fcoi £>rtifies his $tilement8 
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t/y u-*r TA^jl-tj '-.^ r..<L>t :-tf =.j D^e^juiA *|)*<^i«?- ere© tki» does not apply. 
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Th^^^h doab^> a&i ?ii:?pics*>a^ tho^ ca»t on work carefully and ex- 
kAa<itiveiy *iour in r«> £tr x<^ nuteri^ exists, skoakl not seriously affect 
the rriirjd'* of natoralL^t*. I have th*>Qght it desirable to set the matter 
at rfr<*t. hsi Ult a-* po^ible: ami have therefore, throogh the kindness of 
\)r. Scudder and the Curator of the Bi><ton Society of Natural History, 
ffhtaiTiHfl afj-en^ to the orisrinal specimen, and would now state the actual 

The fern on the specimen in question (No. 8496 of the Boston 
.S^Kiiety'rt collection) is undoubtedly Pecopteris samdata of Hartt, and 
fixU'Mih in a tolerable state of preservation six secondary pinnae of 
on#; side of a primary pinna of the species. To a hasty observer, sup- 
jxmin^ the specimen to be a piece of Carboniferous shale, it would be 
natural to refer the fern to P. plumosa of Brongniart or to Agpidites 
/»///?«/V/r»i/^ of Goeppert, which it perhaps more closely resembles; and 
H\uvi\ iu fructification is still unknown, it may quite as likely belong 
Ut thn ^ronp or Hul>/renus Aspidites in which Goeppert and Schimper 
|»liu<< /'. mlesiaca, as to that of Cyathites in which Schimper places P. 
plummui. 
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The distinctive characters indicated by Hartt are principally the 
form and insertion of the pinns, the slender crennlate, revolute, lanceo- 
late pinnules, and the simple veinletd. Perhaps the most obvious char- 
acteristic is the peculiarly elongated acuminate points of the primary 
and secondary pinnse, in which this species seems to differ fit>m all its 
near allies. In the specimen in question, though only a portion of one 
side of a primary pinna is seen, and its characteristic elongate termin- 
ation is absent, yet one of the secondary pinnae shows this character 
very well, and the simple veins and crenate revolute margins may be 
made out with a lens in a good light. I do not think that any palseo- 
botanist, in view of these characters, would decide to identify this fern 
with P. plumosa, unless indeed he were of opinion that the whole group 
to which that species belongs could constitute one broad specific type 
extending from the Devonian to the Permian, a view to which I should 
have no objection, provided sufficient connecting links can be found. 

It is farther to be observed that this fern occurs with a group of 
species which I have shown to be distinct not only from those of the 
Coal formation, but from those ot the Millstone Grit and those of the 
Lower Carboniferous Coal-measures or Horton series (sub-Carboniferous 
of some American geologists), which sub-floras are well developed in 
the Acadian provinces, and overlie stratigraphically the beds holding 
the fera which is the subject of this note and its associated fossils. 

I may add here Hartt's description of the plant and my note on it, 
from my Eeport of 1871 : — 

" Pecopteris (Aspidites ?) SERRULATA, Hartt— (PI. XVin., Figs. 207 
to 209.)— Acad. Geol. p. 553, Fig. 92.— M.D., St. John, New Bruns- 
wick." 

Tripinnate ; pinnse short, alternate, close or open, lanceolate, very 
oblique, situated on a rather slender, rounded, subflexuose rachis ; 
pinnules small, linear lanceolate, crenulate, revolute, moderately 
acute, oblique, sessile, decurrent, widest at the base, open, separated 
from one another by a space equal to the width of a pinnule, 
slightly arched towards the point of pinna ; longest at base of pinna, 
decreasing thence gradually to the apex ; terminal pinnule elong- 
ated. Median nerve enteting the pinnule very obliquely, flexuous, 
running to the apex. Nervules very few, oblique, simple, and some- 
what rarely forking at the margin." 

" Numerous additional specimens of this species confirm Prof. Hartt's^ 
determination of its distinctness fi-om P. plumasa, Bi*ongt. It perhaps 
more strongly resembles Goeppert's P. silesiaca: but this last has 
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broader and more cloHelj arranged pinnaleB decnrrent on the petiole. 
It may be taken an a Devonian representative of the delicate Pecop- 
terids of which the f^pecies above named are CSarboniferoos types. Mr. 
Hartt*H H]>ec*imenH enable me to represent its habit of growth. Sehimper 
qiioteH under thJH name a CarboniferooH flpecies of Lesquerenx. But 
Ijes4|uereux'M npec^ies its Alethapteris sarula.*' This was subsequently 
corrected by Sehimper in the Supplement to his Pakeontologie 
Vegetale. 
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IV. — ^The Nature and Affinities of Ptilophyton. 

{Lycopodites Vanuxemii of Eeport on Devonian and Upper Silurian 
Plants, Pt. I., P. 35. — L, plumula of Report on Lower Carbonifei^ous 
Plants, P. 24, PL I., Figs. 7, 8, 9.) 

In the Reports above referred to, these remarkable pinnate frond-like 
objects were referred to the genus LycopoditeSj as had been done by 
Groeppertin his description of the European species Lycopodites pennae- 
/onm^, which is very near to the American Erian form. Since 1871, 
however, there have been many new specimeriH obtained, and very 
various opinions expressed as to their affinities. While Hall has named 
some of them Plumalina and has regai*ded them as animal stmctures, 
allied to hydi-oids, Lesquereux has described some of the Carboniferous 
forms under the generic name Drochophyllum, which is however more 
appropriate to plants with verticillate leaves which are included in this 
genus. Before I had seen the publications of Hall and Lesquereux on 
the subject, I had in a paper on Scottish Devonian Plants,* separated 
this group from the genus Lycopodites and formed for it the genus 
Psilophytoriy in allusion to the feather-like aspect of the species. My 
reasons for this, and my present information as to their nature, may 
be stated as follows : — 

Schimper, in his " Palaeontologie Vegetalo," (possibly fi-om inatten- 
tion to the descriptions or want of access to specimens) doubts the 
Lycopodiacoous character of species of Lycopodites described in my 
published papers on plants of the Devonian of America and in 
my Report of 1871. Of these L. Michardsord and L. Matthewi are 
undoubtedly very near to the modern genus Lycopodium, L. Vanuxemii 
is, I admit, more problematical ; but Schimper could scarcely have 
supposed it to be a fern or a fucoid allied to CauUrpa had ho noticed 
that both in my species and the allied L. pennceformisof GtOQi^^eYi, which 
he does not appear to notice, the pinnules are articulated upon the stem, 
and leave scare whore they have fallen off. When in Belfast in 1870, 
my attention was again directed to the affinities of these plants by 
finding in Prof. Thomson's collection a specimen from Caithness, which 
shows a plant apparently of this kind, with the same long narrow pinnro 
or leaflets, attached, however, to thicker stems, and rolled up in a cir- 
cinate manner. It sfeems to be a plant in vernation, and the parts are 

* CMiadian Naturalist, 1878. 
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broader and more closely arranged pinnules decurrent on the petiole. 
It may be taken aa a Devonian representative of the delicate Pecop- 
terids of which the species above named are Carboniferous types. Mr. 
Hartt's specimens enable me to represent its habit of growth. Schimper 
quotes under this name a Carboniferous species of Lesquereux. But 
Lesquereux's species is Alethapteris serrula." This was subsequently 
corrected by Schimper in the Supplement to his Palseontologie 
Vegetale. 
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IV. — ^The Nature and Affinities of Ptilophyton. 

{Lyccpodites Vanuxemii of Report on Devonian and Upper Silurian 
Plants, Pt. I., P. 35. — L, plumula of Report on Lower Carboniferous 
Plants, P. 24, PL I., Figs. 7, 8, 9.) 

In the Repoi^ts above referred to, these remarkable pinnate frond-like 
objects were referred to the genus Lycopodites, as had been done by 
Goeppeii: in his description of the European species Lycopodites pennae- 
/orm/5, which is very near to the American Eriau form. Since 1871, 
however, there have been many new specimeriH obtained, and very 
various opinions expressed as to their affinities. While Hall has named 
some of them Plumalina and has regai*ded them as animal structures, 
allied to hydi-oids, Lesquereux has described some of the Carboniferous 
forms under the generic name Drochophyllum, which is however more 
appropriate to plants with verticillate leaves which are included in this 
genus. Before I had seen the publications of Hall and Lesquereux on 
the subject, I had in a paper on Scottish Devonian Plants,* separated 
this group from the genus Lycopodites and formed for it the genus 
Psilaphyton, in allusion to the feather-like aspect of the species. My 
reasons for this, and my present information as to their nature, may 
be stated as follows : — 

Schimper, in his " Palroontologio Vegetale," (possibly from inatten- 
tion to the descriptions or want of access to specimens) doubts the 
Lycopodiaceous character of species of Lycopodites described in my 
published papers on plants of the Devonian of America and in 
my Report of 1871. Of these L. Bichardsoni and L. Matthewi are 
undoubtedly very near to the modern genus Lycopodium. L. Vanuxemii 
is, I admit, more problematical ; but Schimper could scarcely have 
supposed it to be a fern or a fucoid allied to CatUerpa had ho noticed 
that both in my species and the allied L. pennceformis of Goepport, which 
he does not appear to notice, the pinnules are articulated upon the stem, 
and leave scai"s whore they have fallen off. When in Belfast in 1870, 
my attention was again directed to the affinities of these plants by 
finding in Prof. Thomson's collection a specimen from Caithness, which 
shows a plant apparently of this kind, with the same long narrow pinnsB 
or leaflets, attached, however, to thicker stems, and rolled up in a cir- 
cinate manner. It seems to be a plant in vernation, and the parts are 

* CMuulian Naturalist, 1878. 
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too much crowded and pressed together to admit of being accurately 
figured or described ; but I think I can scarcely be deceived as to its 
true nature. The circinate arrangement in this case would favour a 
relationship to ferns ; but some Lycopodiaceous plants also roll them- 
selves in this way, and so do the branches of the plants of the genus 
Psilaphyton, 

The specimen consists of a short erect stem, on which are placed 
somewhat stout alternate branches, extending obliquely outward and 
then curving inwaixl in a circinate manner. The lower ones appear to 
produce on their inner sides short lateral branchlets, and upon these 
and also upon the curved extremities of the branches, are long narrow 
linear leaves placed in a crowded manner. The specimen is thus not 
a spike of fructification, but a young stem or branch in vernation, and 
which when uui't>lled would be of the form of those peculiar pinnate 
Lycopodites of which L. Vanuxemii of the American Devonian and L. 
pemuefarmis of the European Lower Carboniferous are the types, and it 
shows, what might have been anticipated from other specimens, that 
they were low tufled plants, cii*cinate in vernation. The shoi-t stem of 
this plant is simply furrowed, and bears no resemblance to a detached 
branch of Lycopodites Milkri which lies at right angles to it on the 
same slab. As to the affinities of the singular type of plants to which 
this specimen belongs, I may quote from my Beport on the Lower Car- 
boniferous plants of Canada, in which I have described an allied species, 
L, plumida : — 

'^ The botanical relations of these plants must remain subject to doubt, 
until either their internal structure or their fructification can be dis- 
covered. In the meantime I follow Goeppert iii placing them in what 
we must regard as the provisional genus Lycopodites. On the one hand 
they are not unlike the slender twigs of Taxodium and similar Conifers, 
and the highly cai*bonaceous chai*acter of the stems gives some colour 
to the supposition that they may have been woody plants. On the other 
hand, they might, so far as form is concerned, be placed with algae of 
the typo of Brongniart's Chondrites obtusuSy or the modern Caulerpa 
plumaria. Again, in a plant of this type fi*om the Devonian of Caithness 
to which I have refeiTed in a former memoir, the vernation seems to 
have been circinate, and Schiraper has conjectured that these plants may 
be ferns, which seems also to have been the view of Shumard." 

On the whole, these plants arc allied to Lycopods rather than to ferns ; 
and as they constitute a small but distinct group, known only so far as 
I am aware in the Lower Carboniferous and Erian or Devonian, they 
deserve a generic name, and I proposed for them in my Paper on 
Scottish Devonian Plants, 1878, that of Ptilophyton, a name sufficiently 
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distinct in sound from Psilophyton, and expressing very well their 
peculiar feather-like habit of gi*owth. The genus was defined as 
follows; — 

"Branching plants, the branches bearing long slender leaves in two 
or more ranks, giving them a feathered appearance ; vernation cir- 
cinate. Fruit unknown, but analogy would indicate that it was 
home on the bases of the leaves or on modified branches with shorter 
leaves." 

The Scottish specimen above referred to was named Pt, Thatnsoni, 
and was characterized by its densely tufted form and thick branches. 
The other species known are : — 

Pt. permopfonnis, Goeppert, L. Carboniferous. 
Pt Vanuxemii, Dawson, Devonian. 
Pt. plumula, Dawson, L. Carboniferons. 

Shumard*s Filicites gracilis, from the Devonian of Ohio, and Stur's 
Pirates antecedenSy from the Lower Carboniferous of Silesia, may possibly 
belong to the same genus. The Scottish specimen referred to is appa- 
rently the firet appearance of this form in the Devonian of Europe. 

I have at a still later date had opportunities of studying considerable 
series of these plants collected by Prof. Williams of Cornell University, 
and prepared a note in reference to them for the American Association, 
of which, however, only an absti'act has been published. I have also 
been favoured by Prof. Lesquereux and Mr. Lacoe of Pittston, with 
the opportunity of studying the specimens referred to Trochophyllum. 

Prof. Williams's specimens occur in a dark shale associated with 
remains of land plants of the genera Psilophyton^ Rfwdea, &c., and also 
manne shells, of which a small species of Rhynchonella is often attiiched 
to the stems of the Ptilophyton. Thus these organisms have evidently 
been deposited in marine beds, but in association with land plants. 

The study of the specimens collected by Prof. Williams developes 
the following facts: — (1.) The plants are not continuous fronds, but 
slender stems or petioles with narrow linear leaflets attached in a pin- 
nate manner. (2.) The pinnules are so articulated that they break oft* 
leaving delicate transvei*se seal's, and the lower parts of the stems are 
often thus denuded of pinna) for the length of one or more inches. 
(3.) The stems curve in such a manner as to indiciito a circinate verna- 
tion. (4.) In a few instances the fronds were observed to divide dicho- 
teniously towaM the top; but this is rare. (5.) There are no indica- 
tions of cells in the pinnules ; but, on the other hand, there is no appear- 
ance of fructification unless the minute granules which ix)ughen some 
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of the stems are of this nature. (6.) The stems seem to have been lax 
and fiexnous, and in some instances they seem to have grown on the 
petioles of ferns preserved with them in the same beds. (7.) The fre- 
quency of the attachment of small brachiopods to the specimens of 
Ptilophyton would seem to indicate that the plant stood ei*ect in the 
water. (8.) Some of the specimens show so much carbonaceous matter 
as to Indicate that the pinnules were of considerable consistency. All 
these character are those rather of an aquatic plant than of an animal 
organism or of a land plant. 

The specimens communicated by Prof Lesquereux and Mr. Lacoe 
are from the Lower Carboniferous, and evidently represent a different 
species with similar slender pitted stems, often partially denuded of 
pinnules below ; but the pinnules are much broader and more distant. 
They are attached by very narrow bases, and apparently tend to lie on 
a plane, though they may possibly have been spirally arranged. On the 
same slabs are rounded sporangia or macrospores like those of Lepi- 
dodendroHj but there is no evidence that these belonged to Trochophyllum. 
On the stems of this plant, however, there are small rounded bodies 
apparently taking the places of some of the pinnules. These may 
possibly be spore-cases ; but they may bo merely imperfectly developed 
pinnules. Still the fact that similar small granules appear on the stems 
of the Devonian species, favours the idea that they may be organs of 
fi-uctification. 

The most intorcHting dincovery, however, which results from the 
study of Mi\ Lacoo's specimens, is that the pinnules were cylindrical 
and hollow, and probably eci'ved to float the plant. This would account 
for many of the peculiarities in the appearance and mode of occurrence 
of the Devonian Ptilo])hyt<m, which are readily explained if it is supposed 
to bo an aquatic plant, attaching itsolf to the stems of submerged 
vegetable remains and standing erect in the water by virtue of its 
hollow leaves. It may well, however, have been a plant of higher 
organization than the algae, though no doubt Cryptogamous. 

The species of Ptilophyton will thus constitute a peculiar gi-oup of 
aquatic plants, belonging to the Devonian and Lower Carboniferous 
periods, and perhaps allied to Lycopods and Pillwoiia in their organiz- 
ation and fruit, but specially distinguished by their linear leaves serving 
as floats and arranged pinnately on slender stems. The only species 
yet found within the limits of Canada is Pt. plumula found by Dr, 
Honey man in the Lower Carboniferous of Nova Scotia; but as Pt 
Vanuxemii abounds in the Erian of New York, it will no doubt be found 
in Canada also. 
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Fio. Y— (1) (3) Plilaph^en tiiuare, Dattual Biu. (1 a) FotUon of Btem maguiQed. 
(3) Portion of Pt. Vantaemti, natnisl size. (3 a) Portion eolarged. 

I figure here in the accompaoyin^ woodcut (Fig. V.) two of Mr. 
Lacoe's specimeim of PUlopkyton (Trocfiopkyilum) tineare (Figs. 1 & 2), 
and for compariHon a fragment of Pt. Vtmttxemii (Fig. 3.) I may refer 
aleo to the figure of Pt. plvnatla given in my Report on the Lower Car- 
boniferous PUnls. 
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v.— Note on Erian Trees op the Genus Dadoxylon, Unoer. 
(^Araucarites of Goeppert, AraucorioxyUm op Krans.) 

Large woody trunks, carbonised or silicified, and showing wood-cells 
with hexagonal areolos having oval pores inscribed in them, occur 
abundantly in some beds of the Middle Krian in America, and consti- 
the most commo!i kind of fossil wood all the way to the Trias. They 
have in the older formations, generally, several rows of pores on each 
fibre, and medullaiy rays composed of two or more series of cells, but 
become more simple in these respects in the Permian and Triassic 
series. The names Araucarites and AraucarioxyUm are perhaps objec- 
tionable, inasmuch as they suppose affinities to Araucaria which may 
not exist. Unger's name which is non-committal is therefore, I think, 
to be preferred. In my Acadian Geology and in my Report on the 
Geology of Prince Edward Island, I have given reasons for believing 
that the foliage of some at least of these trees was that known as 
WcUcfua^ and that they may have borne nutlets in the manner of Taxine 
trees {Trigonocarpum, &c.) Grand d'Eury has recently suggested that 
some of them may have belonged to CordaiteSf or to plants included in 
that somewhat varied and probably artificial group. 

The earliest discovery of ti'ees of this kind in the Erian of America, 
was that of Matthew and Hartt, who found large trunks, which I 
aftoi'wards described as Dadoxylon OuangoncUanum, in the Erian Sand- 
stone of St. John, New Brunswick, hence named by those geologists the 
" Dadoxylon sandstone ". A little lator, similar wood was found by 
Prof. Hall and Prof. Newberry in the Hamilton group of New York 
and Ohio, and the allied wood of the genus OrmoxyUm was obtained by 
Pi-of Hall in the Portage group of the former State. These woods 
proved to be specifically distinct from that of St. John, and were named 
by mo D. HcUli^ D. Ataoberryi, and Ormoxylon Erianum, The three species 
of Dadoxylon agreed in having composite medullary rays, and would 
thus belong to the group Palaeoxylon of Brongniart In the case of 
Omwxylon this character could not be v^vy distinctly ascertained, but 
the medullary rays appeared to be simple. 

I am indebted to Prof. J. M. Clarke of Amhei-st College, Massacl^^ 
setts, for some well presei-ved specimens of another species from Vi^" 
Genesee shale of Canandaigua, New York. They show small stenv^ 
branches, with a cellular pith suri-oundod with wood of Coniferona ^^ 
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showing two to three rows of slit-formed bordered pores in hexagonal 
borders. The medullary sheath consists of pseudo-scalariform and reti- 
culated fibres ; but the most remarkable feature of this wood is the 
structure of the medullary rays, which are very frequent, but short and 
simple, sometimes having as few as four cells superimposed. This is a 
character not before observed in Conitoi-ous trees of so groat age, and 
allies this Middle Erian form with some Carboniferous woods which 
have been supposed to belong to Cordaites or Sigillaria, In any case this 
structure is new, and I have named the species Dadoxylon Clarkiiy after 
its discoverer. The specimens occur, according to Prof. Clarke, in a 
calcareous layer which is fillled with the minute shells of Styliola fissur- 
ella of Hall, believed to be a Ptei'opod ; and containing also shells of 
Qomatites and Gyroceras. The stems found are only a few inches in 
diameter, but may be branches of larger trees. 

It thus appears that we already know five species of Coniferous 
trees of the genus Dadoxylon in the Middle Erian of America, an inter- 
esting confirmation of the facts otherwise known as to the great rich- 
ness and variety of this ancient flora. Prof. Goeppert informs me that 
he has recently recognised similar wood in the Devonian of Germany, 
and there can be no doubt that the fossil wood discovered by Hugh 
Miller in the Old Bed Sandstone of Scotland, and described by Salter 
and McNab, is of similar character, and probably belongs to the genus 
Dadoxylon. Thus this type of Coniferous tree seems to have been as 
well established and differentiated into species in the Middle Devonian 
as in the succeeding Carbonifoi'ous. 
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VI. — ^The Genus Cladoxylon in America. 

In the Report on the Fos^sils of the Devonian rocks of Thuringia, 
by Unger and Riehter,* the former has described and figured certain 
fossil stems showing stinictui*e, to which he gives the name Cladoxylon^ 
and makcH them the types of a Family Cladoxyleae, which he i-egards 
as allied to Lycopods. He describes the stem of (7. mirabile as having 
a slender cellular pith suri-ounded by a series of vertical plates of sca- 
lariform tissue, adhering internally, and separating and sometimes 
forking towai"d the exterior, the whole surrounded by a thick cellular 
investment. 

Prof. Clarke has been so fortunate as to find in the Stylioia limestone, 
which contains the branches of Dad/)xylon, a specimen showing the 
sti'ucture of Cladoxylon^ and so similar to Unger's species C. mirabile^ 
that I think it may safely be referred to it. The stem is 1.5 centimetre 
in diameter, and marked with about fifteen longitudinal ribs ; which are 
the edges of the radiating plates of scalariform vessels. In the cross 
section, the axis consists of vertical but wavy radiating bands of pseudo- 
scalariform tissue, with intervening cellular matter. Enclosing the 
axis is a cylinder of thin-walled cellular tissue ti'avei'sed by a few 
bundles of fibres. The outer surface has a dense cortical structure, but 
unfortunately shows no external markings. This discA)very affoixis 
another interesting link of connection between the Erian flora of Eastern 
America and that of Euroi>e. 

We know from the ixxiks and fossils of Gasp^ and St. John, that in 
the Middle Devonian period there was much land on the Eastern side 
of the North American Continent. But at this period the regions of 
Western New York and Ohio and of Western Canada^were covered by 
the sea. It thus hapi)ens that the land flora of the Hamilton and 
associated rocks of the interior jwrtioii of the Continent, consistfi merely 
of drifted and macerated remains carried out to sea. The number and 
variety of these remains, however, testily in a remarkable manner to 
the richness of the flora, I'cpresenting as it does, though in an imper- 
fect manner, many si>ecics of Conifers, Tree-ferns, and Arborescent 
Lycopods, all of which probably grew on limited insular areas. 

To Prof. Clarke we are also indebted for the discovery of a fossil tree 
allied the to PrototcLioites in the Hamilton Group of New York (Cellu- 
loxylon priDuevum^ Dn.) Mr. B. H. Wright, of Penn Yan, N.Y., has 
discovered in the Portage and Chemung Groups the remarkable tree 
fern, Asteropteris Novehoracensis, Dn., Equisetites Wriyhtianay Dn., and 
Cyclostigma affine^ Dn. These species have been described in the Jour- 
nal of the Geological Society of London, May, 1881. 

• Vienna; 1856. 
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Vri. — Comparative View of the successive PALiEOzoic Floras of 

Canada. 

1. Carboniferous Flora. 

(1.) Permo-Carbomferous Sub-flora: — 

This occui"H in the upper member of the Carboniferous system of 
Nova Scotia and Prince Edward Inland, originally named by the writer 
the Newer Coal Formation, and more recently the Permo-Carboniferous, 
and the Upper beds of which may not improbably be contemporaneous 
with the Lower Permian or Lower Dyas of Europe. In thin formation 
there is a predominance of red sandstones and shales, and it contains no 
productive beds of coal. Its fossil plants are for the most part of species 
found in the Middle or Productive Coal -formation, but are less numerous 
and there are a few new forms akin to those of the European Permian. 
The most characteristic species of the upper portion of the formation, 
which has the most decidedly Permian aspect, are the following : — 

Dadoxylon maten'arium, Dawson. 

* WalcMa (Araucarites) robusta, Dn. 

* ir. (A.) gracilis, Dn. 
Catamites Suckovii, Brongt. 
C, Cistiiy Bi*ongt. 

* C. gigas, Brongt. 
Neuropteris rarinerviSy Bunbury. 
Alethapteris nervosa^ Brongt. 
Pecopteris arborescens, Brongt. 

* P. rigida, Dn. 

P. oreopteroides, Brongt. 

* Cordaites simplex^ Dn. 

Of these species those marked with an asterisk have not yet been 
found in the Middle or Lower members of the Carboniferous system. 
They will be found described and several of them figured in my Eeport 
on the Geology of Prince Edward Island. The others are common and 
widely diffused Carbonifeix)us species, some of which have extended 
to the Permian period in Europe as well. From the Upper beds char- 
acterised by these and a few other species, there is a gradual passage 
downward into the productive-Coal measures, and a gradually increasing 
number of true Coal-formation species. 
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It would thufl appear that in so far as Canada is concerned, our certain 
knofWledge of Land Vegetation begins with the Upper Silurian, and 
that ite earliest forms were Aci^ogens allied to Lycopods and prototypal 
gymnosperms, forerunners of the Conifera. In the Ix)wer Devonian 
little advance is made. In the Middle Devonian this meagre flora had 
been replaced by one rivalling that of the Carboniferous, and including 
Pines, Tree-ferns, and arboreal forms of Lycopods and of Equisetaceous 
plants, as well as numeroiLs herbaceous plants. A^ the close of the Erian 
the flora again became meagre, and continued so in the Lower Cai'bon- 
ifei"ous. It again became rich and varied in the Middle Carboniferous, 
to decay in the succeeding Permian. 

In the Mesozoic a new flora appears ; and in Western Canada we have, 
in the Middle Cretaceous, forests of Angiospermous Exogens compar- 
able with those of modem times and including many modern genera. 
In Eastern Canada we have no known representative of the floras which 
intervened between the Permian and the Pleistocene. 



ORIGIN AND EXTINCTION OF 8PBCIBS. 133 



YIII. — On the Bearing of Canadian PALiHozoio Botant on Ques- 
tions AS to the Origin and Extinction of Species. 

Fossil plants are almost invariably uncertain with reference to their 
accaratc determination, and have been i*egarded as of comparatively 
little utility in the decision of general questions of palsBontology. This 
results principally from the fragmentary condition in which they have 
been studied, and from the fact that fragments of animal structures are 
more definite and instructive than corresponding portions of plants. 

It is to be observed, however, that our knowledge of fossil plants 
becomes accurate in proportion to the extent to which we can carry 
on the study of specimens in the beds in which they are preserved, so 
as to examine more perfect examples than those usually to be found in 
museums. When structures are taken into the account, as well as 
external forms, we can also depend more confidently on our results. 
Further, the abundance of specimens to be obtained in particular beds 
often goes far to make up for their individual imperfection. The 
wi*iter of these pages has been enabled to avail himself very fully of 
these advantages ; and on this account, if on no other, feels entitled to 
speak with some authority on theoretical questions. 

It is an additional encouragement to pursue the subject, that, when 
we can obtain definite information as to the successive floras of any 
region, we thereby learn much as to climate and vicissitudes in regard 
to the extent of land and water ; and that, with reference to such points, 
the evidence of fossil plants, when properly studied, is, from the close 
relation of plants to their stations and climates, even more valuable 
than that of animal fossils. 

It is necessary, however, that in pursuing such enquiries we should 
have some definite views as to the nature and permanence of specific 
forms, whether with reference to a single geological period, or to suc- 
cersive periods ; and I may be excused for stating here some general 
principles, which I think important for our guidance, with special 
reference to thepalasozoic floras which form the subject of this Report. 

(1.) Botanists pi-oceed on the assumption, vindicated by experience, 
that, within the period of human observation, species have not materi- 
ally varied or passed into each other. We may make, for practical 
purposes, the same assumption with regard to any given geological 
period, and may hold that for each such period there are specific types, 
which, for the time at least, are invariable. 
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(2.) When we inquire what constitutes a good species for any given 
period, we hav^e reason to believe that many names in our lists repi'e- 
sent merely varietal forms or erroneous determinations. This is the 
case even in the modern flora ; and in fossil floras, through the poverty 
of specimens, their fragmentary condition and various states of pre- 
sei'vation, it is still more likely to occur. Every revision of any group 
of fossils detects numerous synonyms, and of those many are incapable 
of detection without the comparison of large suites of specimens. 

(3.) We may select from the flora of any geological period certain 
forms, which I shall call specific types, which may for such period be 
regarded as unchanging. Having settled such types, we may compare 
them with similar forms in other periodaS, and such comparisons will 
not be vitiated by the uncertainty which arises from the comparison of 
so-called species which may, in many cases, be mere varietal forms, as 
distinguished from sjiecitic types. Our types may be founded on mere 
fragments, provided that these are of such a nature as to pi'ove that 
they belong to distinct forms which cannot pass into each other, at 
least within t&e limits of one geological period. 

(4.) When we compare the specific types of one period with thase of 
another immediately precedent or subsequent, we shall find that some 
continue unchanged through long intervals of geological time, that 
othera are represented by allied forms regai-ded either as varietal or 
specific, and as derived or otherwise, according to the view -which we 
may entertain as to the permanence of 8])ocies. On the other hand, we 
also find new types not rationally deducible on any theory of derivation 
from those known in other periods. Farther, in comparing the types 
of a poor period with those of one rich in species, we may account for 
the appearance of new types in the latter by the deficiency of informa- 
tion as to the former. Where many new tyi>es appear in the poorer 
period this conclusion seems less probable. For example, new types 
appearing in poor formations, like the Lower Brian and Lower Carbon- 
iferous, have greater significance than if they appeared in the Middle 
Brian or in the Coal Measures. 

(5.) When specific types disappear without any known successors, 
under circumstances in which it seems unlikely that we should have 
failed to discover their continuance, we may fairly assume that they 
have become extinct, at least locally; and where the field of observalion 
is very extensive, as in the great coal fields of Bui-ope and America, we 
may esteem such extinction as practically general, at least for the 
northern hemisphere. When many specific types become extinct 
together, or in close succession, we may suppose that such extinction 
resulted from physical changes; but where single types disappear, 
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nndor circumHtances in which others of similar habit continue, we may 
not unreasonably conjecture that, as Pictet has argued in the case of 
animals, such types may have been in their own nature limited in dur- 
ation, and may have died without any external cause. 

(6.) With regaixi to the introduction of specific tyjios we have not as 
yet a sufficient amount of information. Even if wo freely admit that 
oi'dinarj'^ specific forms, as well as more varieties, may result from 
derivation, this by no means excludes the idea of primitive specific 
types originating in some other way. Just as the chemist, ailter analyz- 
ing all compounds and ascertaining all allotropic fi>rms, arrives at length 
at certain elements not mutually transmutable or derivable, so the 
botanist or zoologist must exi)ect sooner or later to arrive at elementary 
specific types, which, if to be accounted for at all, must bo explained on 
some principle distinct from that of derivation. The position of many 
modern biologists, in presence of this question, may bo logically the 
same with that of the ancient aUJiemists with reference to the chemical 
elements, though the fallacy in the case of fossils m&y be of more 
difficult detection. Our business at present, in the prosecution of 
palfeobotany, is to discover, if possible, what are elementary or 
original types, and, having found these, to enquire as to the law of 
their creation. 

(7.) In prosecuting such questions geographical relations must be 
carefully considered. When the floras of two successive periods have 
existed in the same region, and under circumstances that render it pi-o- 
bable that plants have continued to grow on the same or adjoining areas 
throughout these periods, the comi)arison becomes direct, and this is 
the case with the Erian and Carboniferous flonis in North-Eastern 
America. But when the areas of the two formations are widely separ- 
ated in space, as well as in time, any resemblance of facics that we may 
observe may have no connection whatever with an unbroken continuity 
of sjMK'ific types. 

I desire, however, under this head, to affirm my conviction that, with 
reference to the Erian and Carboniferous floras of North America and 
of Europe, the doctrine of '* homotaxis," as distinct from actual con- 
temi)oraneity, hjis no place. The succession of formations in the PalaBo- 
zoic period evidences a similar series of physical phenomena on the 
grandest scale throughout the northern hemisphere. The succession 
of marine animals implies the continuity of the sea-bottoms on which 
they lived. The head-quartei*s of the Erian flonw of America and 
Europe must have l^en in connected or adjoining areas in the North 
Atlantic. The similarity of the Carboniferous flora on the two sides of 
the Atlantic, and the gi'cat number of identical species, proves a still 
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closer connection in that period. Those coincidences are too extensive 
and too frequently repeated to be the result of any accident of similar 
sequence at different times, and this more especially as they extend to 
the more minute differences in the features of each period, as, for 
instance, the floras of the Lower and Upper Devonian, and of the Lower, 
Middle, and Upper Carboniferous. 

Another geographical question is that which i*elates to centres of dis- 
persion. In times of slow subsidence of extensive areas, the plants 
inhabiting such areas must be narrowed in their range and often separ- 
ated from each other in detached spots, while, at the same time, impor- 
tant climatal changes must also occur. On the re-emergence of the 
land such of these species as remained would again extend themselves 
over their former areas of distribution, in so far as the new climatal and 
other conditions would permit. We would naturally suppose that the 
first of the above processes would tend to the elimination of varieties, 
the second, to their increase; but, on the other hand, the breaking up 
of a continental flora into that of distinct islets, and the crowding 
together of many forms, might be a process fertile in the production of 
some varieties if fatal to othera. 

Farther, it is possible that these changes of subsidence may have some 
connection with the introduction, as well as with the extinction, even 
of specific types. It is certain, at least, in the case of land plants, that 
such types come in most abundantly immediately after elevation, though 
they are most abundantly preserved in periods of slow subsidence. I 
do not mean, however, that this connection is one of cause and effect ; 
there are, indeed, indications that it is not so. One of these is, that in 
some cases the enlargement of the area of the land may be as injurious 
to terrestrial species as its diminution, by pixxiucing a more extreme 
climate and greater dryness. 

Another point on which I have elsewhere insisted, and which has 
been found to apply to the Tertiary as well as to the Palieozoic Floras, 
is the appearance of new types within the Arctic and Boreal areas, and 
their migration southward. Periods in which the existence of northern 
land coincided with a general warm temperature of the northern hemi- 
sphere, seem to have been those most favourable to the introduction of 
now forms of land plants. Hence there has been throughout geological 
time a general movement of now floras from the Palaearctic and Nearctio 
regions to the southward. 

Applying the above considerations to the Brian and Carboniferous 
floras of North America, we obtain some data which may guide us in 
aiTiying at general conclusions. The Brian flora is comparatively poor, 
and its types are in the main similar to those of the Carboniferous. Of 
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these types a few only re-appear in the Middle Coal formation under 
identical forms; a great number appear under allied forms; some 
altogether disappear. The Erian floras of New Brunswick, Maine, and 
the fiay des Chaleurs occur side by side with the Carboniferous of the 
same region ; so does the Erian of Now York and Pennsylvania with 
the Carboniferous of those states. Thus wo have data for the comparison 
of successive floras in the same region. In the Canadian region we 
have, indeed, in direct sequence, the floras of the Upper Silurian, the 
Lower, Middle, and Upper Erian, and the Lower, Middle, and Upper 
Carboniferous, all more or less distinct from each other, and affording 
an admirable series for Gompari^on in a region whose geographical fea- 
tures are very broadly marked. All these floras are composed in great 
part of similar types, and probably do not indicate very dissimilar 
general physical conditions, but they are separated from each other by 
the great subsidences of the Corniferous limestone and the Lower Car- 
boniferous limestone, and by the local but intense subterranean action 
which has altered and disturbed the Lower Erian beds and associated 
them towards the close of that period with igneous products. Still, 
none of these changes was universal. The Corniferous limestone is 
absent in Gaspd, and probably in New Brunswick, where, consequently, 
the Erian flora could continue undisturbed during that long period. The 
Carboniferous limestone is absent from the slopes of the Appalachians 
in Pennsylvania, and oven from the boitlei-s of some portions of the 
Coal Areas of Nova Scotia and New Brunswick, where a retreat may 
have been affoi-ded to the Upper Erian and Lower Carbonifeix)us floras. 
The disturbances at the close of the Erian were limited to those eastern 
regions where the great limestone-producing subsidences were unfelt, 
and, on the other hand, are absent in Ohio, where the subsidences and 
marine conditions were almost at a maximum. 

Bearing in mind these peculiarities of the ai'ea in question, we may 
now group in a tabular form the distinct sjiecitic types recognized in 
the Erian system, indicating, at the same time, those which are repre- 
sented by identical species in the Carboniferous, those i-epresented by 
similar speeies of the same general type, and those not represented at 
all. For example. Catamites canncefomiis extends as a species into the 
Carboniferous; Asterophyllites latifolia does not so extend, but is repre- 
sented by closely allied species of the same type ; Prototaxites disappears 
altogether before we reach the Carboniferous. 
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Table of Brian and Carboniferous Specific Types. 



EriaDTypw. Reprwented in OirhonifenH 


hi 
Ai 


Eriao Typ«f. Represented in Carfaonifiw 


1 . 

M 


1 




Hi 


1. SjriDgoxjlon mirabile 

2. Nenuituxylon 

fl Prototiixit»*s. . , ^ 


28. C. augDStifoUa 

29. Arcbcopti>ri8 Jacksoni 

30. A. Gaspiensis 

31 Aneimites obtofsa 


1 
• 




4. Aporoxylon 

5. Ormoxylon '. 

(i DadoxTlon • 


1 

• 
• 


• 


32. CyclopteriK obtum 

33. C. Browoii 




7 ftiffillariA Vimuxpniii 


34 C varia 1 


• 


8. S. palpebn 1 ♦ 

9. DidjmophTllam 

10. Calamodendron ' ' • i 

1 1 PitlAfnitni tranfiltionis .... * i 


35. Meuropteris polymorpba. . . 
^6 N semilata 


• 
• 


37. N. rctorqoala 

38 N resecta 


• 


12. C. cannaeformis • 

13. Asterophyllites scntigerm . . 

14. A. Utifolia 

1 ') AoDularia laxa 


• 
• 


39. MegalopteriH Dawsoni 

40. Sphenopteris HcPDinghausi. . 

41. S. Hartii 

42. Hymenophyllites cortilobos 

43. H. obtasllobas ' 

44. Alethopteris diacrepaoB 

45. Pecopteris semilata 

46. P Drecioca 


• 


16. Spbenophyllum aDtiqunm. . 

1 7. Cyclostigma 

18. Anthro«tigma 

19 LeDidodeDdron O^pianTim 


* 




20. L. Veltheimiaiiiim * 

21. Lycopodites Matthewi 1 ♦ 

**** Tj Richardfioni ' 


47. TnohomaDiU'S 

48. Callipteris 


1 9 


' 49 Pearonius 




2^ L Vanuxemii 


1 • 

• 


!50. Cardiocarpum 




24 LeoidoDhloios antiQUUS. . . . 


151 C CramDii 




2*i PsiloDhTton orinceDS 


'52. ADtholithes 




''B P robustiiis 


• 


'53 TneonocaiDiiDi 




27 Cordaites Robbii ■ 















Of the above fifty-three forms in all, found in the Erian of Eastern 
America, all, except the four last, are certainly distinct specific types. 
Of these only four re-appt^ar in the Carboniferous under identical species, 
but no less than twenty-six i-e-appoar under representative or allied 
forms, some at least of which a derivationist might claim as modified 
descendants. On the other hand, nearly one half of the Devonian types 
are unknown in the Carboniferous, while there remain a very large 
number of Carboniferous types not accounted for by anything known 
in the Devonian. Farther, a very poor fiora, including only two or 
three types, is the predecessor of the Erian flora in the Upper SiluriaD, 
and the flora again becomes poor in the Upper Devonian and Lower 
Carboniferous. Every new species discovered must more or leee modify 
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the above statements, and the whole Erian flora of America, as well as 
the Carboniferous, requires a thorough comparison with that of Europe, 
before general conclusions can be safely drawn. In the meantime I 
may indicate the direction in which the facts seem to point, by the 
following general statements • — 

1. Some of the forms reckoned as specific in the Devonian and Car- 
boniferous may be really derivative races. There are indications that 
«uch races may have originated in one or more of the following ways : — 
{!) By a natural tendency in synthetic types to become specialized in 
the direction of one or other of their constituent elements. In this way 
such plants as Arthrostigma and Fsilophytan may have assumed new 
varietal forms. (2) By embiyonic retardation or acceleration,* whereby 
certain species may have had their maturity advanced or postponed, 
thus giving them various grades of perfcciion in reproduction and com- 
plexity of structure. The fact that so many Erian and Cai'boniferous 
plants seem to be on the confines of the groups of Aci'ogens and Gym- 
nosperms may be supposed favourabli^ to such exchanges. (3) The 
contraction and breaking up of floras, as occurred in the Middle Erian 
and Lower Carboniferous, may have been eminently favourable to the 
prodiKJtion of such varietal forms as would result from what has been 
called **tho struggle for existence." (4) The elevation of a great 
expanse of new land at the close of the older Erian and the beginning 
of the Coal period, would, by permitting the extension of spepies over 
wide areas and fertile soils, and by removing the pressure previously 
existing, be eminently favourable to the production of new, and especi- 
ally of improved, varieties. 

2. Whatever importance we may attach to the above supposed causes 
of change, we still require to account for the origin of our specific types. 
This may forever elude our observation, but we may at least hope to 
ascertain the external conditions favourable to their production. In 
order to attain even to this it will be necessary to inquire critically, 
with reference to every acknowledged species, what its claims to dis- 
tinctness are, so that we may be enabled to distinguish specific types 
from mere varieties. Having attained to some certainty in this, we 
may be prepared to inquire whether the conditions favourable to the 
appearance of new varieties were also those favourable to the creation 
of new types, or the reverse — whether these conditions were those of 
compression or expansion, or to what extent the appearance of new 
types may be independent of any external conditions, other than those 
-absolutely' necessary for their existence. I am not without hope that 



In the manner illustrated by Hyatt aii'l C<»|»e. 
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the further study of fossil plants may enable us thus to approach to a 
comprehension of the laws of creation, as distinguished from those of 
the continued existence of species. 

In the present state of our knowledge we have no good ground either 
to limit the number of specific types beyond what a fair study of our 
material may wan^ant, or to infer that such primitive types must neccs- 
srily have been of low gi*ade, or that progress in varietal forms has 
always been upward. The occurrence of such an advanced and special- 
ized type as that of Syringoxyloriy* in the Middle Devonian, should guaixl 
us against these errors. The croative process may have been applicable 
to the highest as well as to the lowest forms, and subsequent deviations 
must have included degradation as well as elevation. I can conceive 
nothing more unreasonable than the statement sometimes made that it 
is illogical or even absurd to suppose that highly organized beings could 
have been produced except by derivation from previously existing 
organisms. This is begging the whole question at issue, depriving 
science of a noble department of inquiry on which it has as yet barely 
entered, and anticipating by unwarranted assertions conclusions which 
may perhaps suddenly dawn upon us through the inspiration of some 
great intellect! or may for generations to come baffle the united exer- 
ions of all the earnest promoters of natural science. 



• As thi8 geD\i» depend:* jjo far on the ^truciure of only a single specimen, it may pcrhaiM be 
regarded as not fully established- 
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EXPLANATION OF PLATES. 



Plate XXI . — ArchmopteriB Oaapientia. Barrea and fertile piniue. Upper Erian, 

Scanmenac. 

PlatkXXII. — CychpUria obtiua. Pinna and examples of lateral and terminal 

pinnules, Upper Erian, Scanmenac. 

Plate XXIII.— 'Cyc/opt^ {PUUyphyUum) BrownH^ Figa. 11 to 13, groups of fronds 

showing habit of growth, Upper Erian, Scanmenac. 

ArcheopUris Gaspienmy Fig. 14, Upper Erian, Scaumenac. 

Plate XXIV. — Arehaopteris Jaeksonij Figs. 11 to 18, Upper Erian, Scanmenac. 

Caulopteris, sp.. Fig. 19, same form, and loc. 
Knotria^ sp.. Fig. 20. « " « 

Stemberyioj sp., Fig. 21, « " « 

Fruit of Arthrottiymoy Fig. 22, Lower Erian, Campbellton. 
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INDKX TO (JKNERA OF Pl^lv-CARBONIKEEOUS PLANTS. 

Described or wtHced in Parts L and 11. 



pa(;e. 

iKthei)tfKta 96, 108 

Alethoptcris 54 

Aimrthracanna 17 

Aueimites 46, 101 

Aniinlaria 31 

Antholithes G3 

Aporoxylon 20 

Araucarioxylon (s. of Dadoxylon)* 12 122 

Archiiiopteris 45, 98, 115 

Arthrostigma 41, 104 

Aspidltes 56, 116 

Asterophyllites 27, 115 

Asteropteris 124 

Berwynia 129 

Bomiii (synonym of Calami tea) .... 24 

Calamites 25 

Calamodendrou 24 

Calliptvris 51 

Cardiocarpnm 60 

Cardioptoris 114 

Carpolithes 62 

Caiilopteris 50, 101 

Celluloxylon 1 24 

Cladoxylon 1 26 

OordaiteH 43, 106 

Cyathites 56, 116 

Cyclopteris 45, 100, 115 

Cyclostigma 43, 76, 124 

Cypcrites 24 

Dadoxylon 12, 124 

Didymophylhim 23 

Eophylon 19,79,129 

Eopteris 129 

EtiuisetiteR 1 24 

Gyr<>mioe8(8ynonym of Spirorbis). 44 

Hymenophyllltes 53 

Knorria 102 

Lepidodeiidron 33 

Lepidophloios 36 

LepidoHtrobus 1 04 

Lcptophleum 36, I05 



PARK. 

Lycop<idite8 34, 118 

Megiiloptcris 51 

Nematophycus 108 

Nematoxylon 20 

Nepliropteris 47 

Neuropterifl 49 

Na'ggerathia 66 

Na>ggcrathia (pynony m of Cordaitet) 40 
Nceggerathia (syn. of Gyclopterin) . 47 

Odontopteris 114 

Ormoxylon . . . . ^ 14 

Pachytheca 79,96,108 

PalHiopteris (syn. of Cyclopterid). . . 47 

Pecopteris 55, 117 

Pinnularia 33 

Platyphyllum 101 

Protannularia ^ 129 

Protoptcris 59 

Prototaxites 16, 107 

Psaronius 58 

Psllophyton 37, 103 

Ptilophyton 119 

Pychnophyllum (gyn. of Cordaites). 46 

Kbachiopteris 57, 103 

Rhacophyllam lOI 

Rhodea 103 

Sagonaria (k. of Cyclostigma) 23, 43, 76 
Sagenaria (syn. of Lepidodendron) . 23 

Siglllaria 21 

Sphenophyllum 32 

Sphenoptoris 25 

Spirophyton 66 

Sporangites 63 

Sternl>ergia 21, 102 

Stigmaria 22 

Syringodendron 22 

Syringoxylon 64, 140 

Tricbomanites 56 

Trigonocarpum 62 

ridendron (syn. of Lepidophloios). 36 



• A tV'W prcncrie tennp, rejected or iiDt used in the text, arc intro<liicod here to facilitate reference. 



Geolobinal Survey of Canada 




A.Grigr.ard del eLh[h. 



A MortiTt.sr.Lith Oitt 



k 



Geological Sur\-e\- ol' Canada 



PLATE XXUI 




AGngnard del et ii 



I 



QEOLOQICAL SURVEY OF CANADA, 

ALFRED R. C. SELWYN, F.G.S., Director. 



REPORT 



ON THl 



FOSSIL PLANTS 



or THl 



LOWER CARBONIFEROUS AND MILLSTONE GRIT 



FORMATIONS OF CANADA- 



BY 

J. W. DAWSON, LL.D., F.R.S., F.G.S. 




MONTREAL : 

PRINTED BY JOHN LOVELL, ST. NICHOLAS STREET. 

1873. 



REPORT 
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LOWER CARBONIFEROUS AND MILLSTONE GRIT 

FORMATIONS OF CANADA. 



BY J. W. DAWSON, LL.D., F.R.S., F.G.S. 



To Alfred R. C. Selwyn, Esq., F.G.S., 

Director of the Geological Survey of Canada. 

Sir, 

The present Report may be regarded as a sequel to that of ISTl, on 
the Flora of the Devonian and Upper Silurian. 

It will serve to characterise by vegetable fossils the beds which form 
the lower members of the Carboniferous System, and to distinguish these 
lower or " False" Coal-measures from the Devonian on the one hand and 
the Middle or Productive Coal-measures on the other. 

It will also serve to illustrate the Flora of a somewhat obscure and 
neglected part of Palaeozoic time, that which constitutes the dawn of the 
Carboniferous Period. 

To facilitate comparison, until a detailed Report on the^more extensive 
Flora of the Middle and Upper Coal-formations can be issued, I have 
added a catalogue of the plants of those formations. 

I have the honour to be. 

Your obedient servant, 

J.^W.IDAWSON. 

McGiLL College, 
Montreal, June 10, 1873. 
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(10). The Older Coal-formation of the Ural, as described bj Eichwald. 

(11). The so-called " Ursa Stage" of fleer includes this, bat he has united it wiih Dero- 

nian beds, so that the name cannot be used except for the local derelopment of 

these beds at Bear Island, Spitsbergen. 

All of the above groups of rocks are characterised by the prevalence of 
Zepidodendra of the type of JO* corrugatum, L, Veltheimianum and JJ. Glin- 
canum ; Pines of the sub-genus Pitus of Witham, Pa?a€oaryfon of Brongniart ; 
and peculiar Ferns of the genera Cyclopteri^y Cardiopteris and Sphen- 
opterxs. In all the regions above referred to they form the natural base of 
the great Carboniferous System. 

2. Equivalents of the MiUstone Grit Series. 

r 

1. The Serai Conglomerate of Rogers in Pennsjlrania, &c. 

2. The Lower Coal formation Conglomerate and Chester Groups of nilnois (Worthen.) 

3. The Lower Carboniferons Sandstone of Eentnckj, Alabama and Yirginia. 

4. The Millstone Grit and Foredale Rocks of Northern England, and the Colmiferons of 

Deronshire. 

5. The Moor rock and Lower Coal Measures of Scotland. 

C. Flagstones and Lower Shales of the South of Ireland and Millstone Grit of the Xorth 

of Ireland. 
7. The Jangste Grajrwacke of the Hartz, Saxonj and Silesia. 

The vegetable fossils of this Group differ from those of the beds below 
the Marine Limestones, and contain forms resembling or identical with 
those of the Middle Coal-formation, into which indeed both lithologically 
and as to fossils the ^Cllstone Grit passes by imperceptible gradation. 

Distribution in Seic Brunsicick, Xova Scotia and Loiter Canada. 

Under this head I shall very shortly sketch the geographical arrange- 
ment of the formations in question, referring to previously published 
memoirs and reports for details. 

In Gasp^ and the Bay de Chaleur and along the northern marg^i of the 
Xew Brunswick Carboniferous District, the Lower Carboniferous FormatioQ 
presents the characters of the Bonaventure Formation of Sir William 
Logan : the marine limestones being absent or little developed, mnd the 
prevailing rocks being conglomerates and sandstones with few foeals. 
(Logan, Report of 1S63. Robb, Report of 1869. Acadian Geology, P. 227.) 

In Southern Xew Brunswick the Lower Carbomferons Coal-Measui«s 
are remarkable for the great thickness of bituminous and lutiimiixM»I. 
careous shales which they contain. These rocks hold the ranarkable vein 
of Albertite worked in this district. They contaun numeitNis lemains rf 
fishes and also of the characteristic Lower Carbomferous pUn& (Baflev 
and Matthew. Report oflSTl. Acadian Geology, P. 281.) 
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In Southem New Bnmswick and Norih Western Nova Scotia the 
Millstone Grit is also largely developed. At the South Joggins, where 
this formation and the Middle Goal-formation probably attain their maxi- 
mum thickness, the equivalent of the Millstone Grit occupies in Sir Wil- 
liam Logan's section a vertical thickness of no less than 5972 feet, and 
consists of red and gray sandstones, red and chocolate shales and conglo- 
merates with some dark shales, underclays, bituminous limestones and 
thin unproductive coals. It contains species of Sigillaria, Lepidodendron^ 
CalamiteSj Dadoxylon and Cordaites. (Logan, Geol. Survey of Canada, 
1845. Acadian Geology, P. 176.) 

On the south side of the Cumberland coal-field, the Lower Carbonife- 
rous beds appear to return to the type of the Bonaventure formation, and 
to consist principally of conglomerate and sandstone not rich in fossil 
plants, and these principally of the Millstone Grit horizon. 

Grossing the ancient metamorphic ridge of the Cobequids, we find on 
their southem flanks conglomerates representing the lowest Carboniferous 
rocks. Above these there is a slender developement of the marine lime- 
stones and a great thickness of hard sandstones and shales representing 
the Millstone Grit and perhaps the lower part of the Middle Coal-forma- 
tion. These rocks form a long belt extending fiom Cape Chiegnecto till 
it umtes with the Pictou Coalfield on the eastward. Their general 
arrangement appears to be that of a narrow trough much broken by 
faults. They afford a good representation of the Flora of the Millstone 
Grit. (Acadian Geology, P. 263 et seqr.) 

On the south side of Minas Basin and Cobequid Bay a very wide area 
is occupied by Lower Carboniferous Bocks ; and at the cliff of Horton 
Bluff and other places in its vicinity, these beds which, from their large 
development in this locality may be named the Horton Series, are very 
well exposed and contain abundance of their characteristic fossils. For 
their detailed description I may refer to my paper of 1858, Journal of 
Geol. Society, Vol. XV., P. 63. (See also Acadian Geology, P. 252.) 

Similar rocks are seen and have been described by the author near 
Wmdsor, at Walton and Noel, and at Five Mile Biver on the Shubena- 
cadie, in all these places rising up from under the Lower Carboniferous 
limestones. (Journal of Geol. Society, Vol. IV., P. 59 : Vol. VIL, P. 
385 ; Acadian Geology.) 

Further East, on the Salmon Biver, and on the West, Middle and East 
Rivers of Pictou, there b a great development of rocks of the Millstone 
Grit Series, consisting largely of chocolate sandstones and shales, often 
very hard and with bands of gray and dark-coloured beds holding plants. 
In this region the marine limestones extend upward into the Millstone 
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Grit, 80 that it is diflScult to establbh any distinct line of separation, and 
the Lower Carboniferous coal measures seem to be absent. (Journal of 
Geol. Society, Vol. I., P. 26, 1843. Logan and Hartley, Reports on Pic- 
tou Coal-Field, 1869, Acadian Geology, P. 316 fet seqr.) 

Li the Pictou coal-field there are certain hard sandstones holding 
obscure fossil plants which come up &om beneath the Millstone Grit 
on the Middle River, and which I have regarded as Devonian. It is, how- 
ever, barely possible that they may represent the Lower Carboniferous 
Coal-measures, otherwise wanting in this district. 

The great and exceptional conglomerate of the Pictou coal district, 
known as the New Glasgow Conglomerate,appears to be a shingle bed of the 
UpperMillstone Grit or Middle Coal-formation epoch. It stretches with some 
interruptions from Merigomish to Roger's Hill and Mt. Dalhousie near 
the Eastern end of the Cobequid Ridge, or about twenty miles, and is un- 
doubtedly connected with the different development of the beds of the 
Coal-formation on the South and North of this line ; and it implies very 
great and violent denudation of the Lower Carboniferous sandstones during 
the Coal-formation period, as the fragments contained in it are largely 
composed of these sandstones, and are often of great size. (Acadian 
Geology, P. 321 et seq. Logan, Report on Pictou, 1869.) 

At the extreme eastern end of the Pictou coal-field, where it is in con- 
tact with the Upper Silurian at McCara's Brook, the Lowest Carboniferous 
beds are conglomerates with interstratified trap, above which is marine 
limestone overlaid by the Millstone Grit Series. (Journal of Geol. Society, 
Vol. I., P. 329. Acadian Geology, section opposite Page 125). 

In the carboniferous area of Antigonish County we again meet with the 
dark shales and sandstones of the Horton Group, holding their character- 
istic plants and underlying the marine limestones and gypsums. I noticed 
these beds as occurring at Right's River in 1843, * and Dr. Honeyman, 
who subsequently traced them further to the Eastward, has kindly placed 
in my hands a small but interesting collection of their fossil plants. 

The long belt of Carboniferous Rocks extending along the West Branch 
of the St. Mary's River, has the mineral character and fossils of the 
Millstone Grit Series in those places where I have examined it, except 
near Guysboro, where there are Lower Carboniferous limestones, and in 
the Str^t of Canso, near C. Porcupine, where the basal conglomerates 
appear. (Acadian Geology, P. 350). 

In Cape Breton a well-characterised representation of the Lower Car- 
boniferous Coal-measures or Horton Series is seen in the sandstones, gray 



• Journal Geol. Society, Vol. I., Page 329. 
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and black shales and conglomerates which underlie the limestone and 
gjpsnra of Pliuster Cove, while the Millstone Grit seems to be represented 
by the thick sandstones nnderljing the Coal-field of Richmond Couniy. 
(Journal of Geological Society, Vol. V.; Acadian Geology, P. 390 et seqr.) 

In Northern Cape Breton, from the Cape Dauphin section, as described by 
Mr. R- Brown, it would appear that the Lower Carboniferous Coal- 
measures are slenderly represented or concealed by faulting. Mr. Brown 
has, however, recognised the Millstone Grit as underlying the Sydney 
and Glace Bay Coal-fields, and attaining to a thickness of 1800 feet. It 
consists largely of gray sandstone, and holds Sigxllariae, Calamites and 
Lepidodendraj (Brown, Journal Gcol. Society, Vol. Ill, P. 258. Ibid. 
Vol. VI., P. 116.) 

From a collection of fossils made by Mr. R. Bell in Western Newfound- 
land and presented to the Museum of the McGill University by Donald 
Ross, Esq., it appears that the Lower Carboniferous limestone of that 
Island holds the same fossils with that of Nova Scotia, and that it is over- 
laid by a series of beds corresponding to the Millstone Grit. This forma- 
tion, however, contains beds of coal of workable size, abounding in remains 
oi Lepidodendra^ so that it would seem that in Newfoundland, as in Scot- 
land, the workable coals extend farther down in the series than is the case 
to the southward. 

The following table will clearly show the relations of the formations in 
question in the {nore important localities referred to above : 
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The above introductory details are rendered necessary by the doubts 
and obscurity in which the Lower Carboniferous plant4)earing beds have 
been involved. I would only farther make the following general remarks. 

1. Lines of separation between the different members of the Carboni- 
ferous must necessarily to be some extent arbitrary, and may differ in 
different localities. 

2. Wherever the marine members of the system are developed, a mark- 
ed difference is observable in the flora under and above those members, 
depending on the time during which the area was submerged ; but where 
the marine members are not developed, a gradual passage in the flora may 
be observed. 

3. Marine limestones occur locally even in the Upper Coal-formation, 
and these must of course not be confounded with the true Lower Carboni- 
ferous limestones. I have also suggested in Acadian Geology that in 
those parts of Nova Scotia where the marine limestones are largely deve- 
loped in thickness, as in Hants county, they may possibly encroach on the 
time elsewhere occupied by the Millstone Grit and Middle Coal formation, 
just as in other localities, as at Salmon River, where the Millstone Grit is 
largely developed, isolated beds of limestone sometimes occur in its 
upper part. 

4. In the area to which this report relates, the close of the Devonian 
WSA accompanied by great physical changes which removed the Devonian 
flora. In the Lower Carboniferous period a meagre flora different from 
•that of the Devonian took possession of the land. This was again partially 
removed by the subsidence leading to the deposition of the Lower Carbo- 
niferous limestones, and the Millstone Grit lying on these, forms, as to its 
flora, the dawn of the great Middle Coal-formation. 

5. While the local elevation, subsidences and denudations within the 
Carboniferous period were sufficient to cause some limited cases of uncon- 
formability*, these are not comparable with those between the Devonian 
-and the Carboniferous ; and the Devonian fauna and flora are as a whole 
quite distinct from those of the Carboniferous,! though there are some 
^species of plants common. 

6. In Eastern America, as in Great Britam, the conditions of coal accu- 

aulation seem to have set in earlier to the Northward. The coal beds 

of Newfoundland belong to the Millstone Grit series. Those of Pictou are 

-exclusively in the Middle Coal series, and apparently in its lower part 

Those of the Jog^ns seem to be rather higher in the series than those of 

• Journal of Geol. Society, Vol. 1, P. 32, Bailey'g Report on New Brunswick; Acadian 
Ueology, p. 150, section. 

tFor Ulustratioiia of the Deronian and Carboniferous faini in the ar^a in question, 1 
may refer to the ReporU of Mr. Billings and to my Acadian Geo!o;;y. 
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n. PLANTS OF THE HORTON SERIES OR LOWER CARBO- 
NIFEROUS COAL MEASURES. 

Coniferce. 

Dadoxylox, £ndlirher. 

Trunks of coniferous trees are foand in all the geological formations 
from the Lower Devonian to the Modem, and in almost every case sepa- 
rated firom the foliage and froit. Hence thcj have to be classified sepa- 
rately ; and botanists, attaching little valne to the characters of the merely 
TCgetatife organs of plants, have in general given them little attention. 
Goeppert has, however, by an elaborate mvestigation established a syste- 
matic claamfication of some coniferous woods, which Eraus and others have 
endeavoured to modify and improve. 

The difficulties arise mainly from the great similarity m the wood of 
somewhat distinct types of conifers, and the differences which are dae to 
the different states of preservation of the specimens of the same species 
of wood. These difficulties can be overcome only by careful and multi- 
plied microscopic examinations of numerous examples of wood recent and 
fossil, and of the latter in different states of preservaiion. In this place 
we may confine ourselves to the consideration of the Lower Carboniferous 
species, and those more nearly allied to them. 

Witham in 1833 described several Carboniferous species of pine wood, 
under the generic name PinUen^ separating under the name PituM species 
which appeared to have the disks on the cell-walls separate and in trans- 
Terse lines. Witham's name was changed by Goeppert to AraucarUe$y to 
indicate the similarity of these woods to Araucaria, Pinites being reserved 
for trees more closely allied to the ordinary Pmes. Endlicher, restricting 
Araucarites to foliage, kc, of Araucaria-like trees, gave the name Dadoxy- 
Ion to the wood ; and this, through Unger's ^^ Genera and Species," has 
gained somewhat general acceptance. EndUcher also gave the name 
Pi$9adendron to the species which Witham had called Pitiu ; but Bron- 
goiart proposed the name Palaeoxyhn to include all the species with 
thick and complex medullary rays, whatever the arrangement of the discs. 
In Schimper's new work Eraus substitutes Araucaroxylon for Endlicher's 
Dadonfhn^ and mcludes under Pissadendron all the species placed by 
BroDgniart in Palaeoxyhn. 

To understand aD this confusion, it may be observed that the characters 
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thickened cell-walls, cjlindrioal or nearly so, or with square and eon^ 
paratiyelj thin-walled cells or fibres. 

The onlj specimen of iUs species at present in my collection is a frag- 
ment of a tnink collected by the late Dr. Harding at Horton, and showing 
neither the pith nor the outer bark. No other parts of the tree have ia 
so far as I am aware been found. 

The figures show magnified camera tracings without any reference Uy 
pictorial effect. 



Siffillarice. 

I have as yet found no well characterised stems or leaves of Si^arise 
in the Lower Carboniferous Goal-measures. The old stems of Lepidoden- 
aron eorrugatum in certain states assume a vertically ribbed appearance, 
but this has no connection with the true ribs of Si^Uariae, being only a 
vertical cracking of the bark, owing to the expansion of the stems. It 
occurs also in the Cyclosdgma of the Upper Devonian of Ireland. 

One small and fiattened specimen of fossil wood found at Horton Bluff, 
has the characteristic rariporous tissues of Sigillaria, but it shows none of 
the external markings. I have figured its structure in Fig 6. 

Specimens of the ordinary Stigmaria ficoides are found at Horton 
Bluff, and also at Five-mile River, and also the variety stellata with radiat- 
ing marks around the areoles. A fine specimen of this last was in the col- 
lection of the late Dr. Harding of Windsor, but I have not now access to 
it. 

The Stigmarias figured in Plate lY, I believe from their associations to 
belong to Lepidodendron, but it is not at present possible to distinguish by 
external characters alone the Stigmarise of this genus from those of Sigilla- 

Eichwald mentions as fossils of the Lower Carboniferous of Russia, S^ 
reniformis and the stellate and ordinary varieties of Stigmarise. 



JEquUetacece, 

Galamites. 

Small stems of a Galaaute, apparentiy 0. cannatfarmis^ or G. trami- 
tioniB (radiatui') are tb e Lower Garboniferous of Horton. 
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Lj/copodiacecB. 
Lbpibodbndbon. 

liBPiDODKNDROir CORRUQATUM, Dawson. — Plates II, in, rV. Plate V, 
Figp. S3 to 8G &; 88. 

(Qnarterly Journal of Geological Society, Vol. XV. Acadian Geology, 
P. 451.) 

De$eripti<m : — 

Salit of ffrowth. — Somewhat slender, with long branches and 
long slender leaves having a tendency to become horizontal 
or drooping. 

Markings of Stem. — Leaf-bases disposed in quincunx or spirally, 
elongate, ovate, acute at both ends, but more acute and 
slightly oblique at the lower end ; most prominent in the upper 
third, and with a slight vertical ridge. Leaf-scars small, 
rounded, and showing only a single punctiform vascular 
scar. The leaf-scar on the outer surface is in the upper third 
of the base ; but the obliquity of the vascular bundle causes 
it to be nearly central on the. inside of the epidermis. In young 
succulent shoots the leaf-scars are contiguous and round as 
in Cyclostigma, without distinct leaf bases (Fig. 33). In 
this state it closely resembles Z, OUvieriy Eichwald. * 

In the ordinary young branches the leaf-scars are con- 
tiguous, and closely resemble those of L. elegaus Brongt. 
(Fig. 13). As the branches increase in diameter the leaf- 
scars slightly enlarge and sometimes assume a verticillate 
appearance (Figs. 14, 15). As they still farther enlarge they 
become separated by gradually increasing spaces of bark, 
marked with many waving striae or wrinkles, (Figs. 16 to 20.) 
At the base of old stems the bark assumes a generally wrinkled 
appearance without distinct scars (Figs. 21 & 32.) 

The forms represented in Figs 34, 35, 30, 1 was at first 
disposed to regard as specifically distinct ; but I now think 
they may be merely varietal. Fig. 36 shows a ribbed appea- 
rance, and the scars arranged in vertical rows. It may be 
compared with the Knorria form. Fig. 29. It is deserving 
of remark that the inner surface of the epidermis in the old 
stems is more delicately corrugated than the outer surface. 

Knorria or decorticated states, — Of these there is a great variety, 
depending on the state of preservation, and the particular 

« Lethaea Rossica Plate Y, Figs. 12, 13. 
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layer of bark forming th^ actual surface. Fig. 24 shows the 
common Knorria form with the leaf-bases represented by 
longitudinal ridges. Fig. 26 shows a form in which the vascu- 
lar bundles appear as cylindrical truncate projections. Fig. 
27 shows the leaf-bases prominent, and Fig. 27 and 28 show 
the appearance of longitudinal ribbing produced by the ex- 
pansion of the bark. Fig. 82 shows the decorticated base of 
an erect stem. Fig. 38 shows one of the deeper layers of the 
bark with leaf-scars of a transverse form, the ordinary form 
being seen in the lower part of the same specimen. 
Structure of Stem. — This is not perfectly preserved in any of my 
specimens, but one flattened specimen shows a central 
medulla with a narrow ring of scalariform vessels surround- 
ing it, and constituting the woody axis. The structure is thus 
similar to that of i. HarcourtH^ which I regard as probably 
the same with the closely allied European species L. 
VeWieimianum. 
Leaves. — These are narrow, one-nerved, curiang somewhat rapidly 
outward, Figs. 10, 11, 12, 23, 25. They vary from one to two 
inches in length. 
Hoots. — I have not seen these actually attached, but they occur 
very abundantly in the underclays of some erect forests of 
these plants at Horton Bluff, and are of the character of 
Stigmariae, Figs. 30, 31. In some of the underclays the long 
flattened rootlets are excessively abundant, and show the 
mark of a central vascular bundle. 
Fructification. — Cones terminal, short, with many small acute 
imbricate scales. Spore-cases globular, smooth (Figs. 10, 22.) 
On the surfacq of some shales and sandstones at Horton 
there are innumerable round spore-cases of this tree about 
the size of mustard seed, Fig. 22. Large slabs are some- 
times covered with these, and thin layers of shale are filled 
with flattened specimens. 
This is the characteristic species of the Lower Carboniferous Coal-measu- 
res, occurring in great piofusion at Horton Bluff and its vicinity, also at 
Sneid's Mills near Windsor, Noel and Five-Mile River, at Norton Creek 
and elsewhere in New Brunswick (Matthew's Col.), and at Antigonish 
(Honeyman's Col.) 

I have received from the lowest carboniferous beds of Ohio specimens 
of this species.* According to Rogers and Lesquereux similar species 

• Journal of Geo. Society, Not. 1862, P. 313. 
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exist in the Vespertine of Pennsylvania, associated with Stigmaria. 
X. obscuruniy Les, from the Lower Carboniferous of Illinois resembles 
decorticated specimens of this species, and the fossil from the same re^on 
referred with doubt by that author to L, Velihelm'^anum may be the same. 
The European equivalents of this species are undoubtedly L. QUncanvmy 
Eichwald, from the Lower Carboniferous of Russia, and L. Veltheimianumy 
Sternberg, from the Lower Carboniferous of Western Europe. So closely 
indeed does the last species resemble L. corrugatumy that Schimper^and 
other European Palaeo-botanists conversant with the protean forms of 
these species and knowing ours only by imperfect figures, may well be 
excused for regarding them as identical. They are undoubtedly related 
species of the same group, and in habit of growth L, corrugatum is in 
some respects intermediate between the others. Their difiFerences will be 
seen in the following table : — 

L. Glincanum. 
Leaves. < Long-linear, erect 



Branchet. 



Stemt. 



Stout. Leaf-bases elon- 

' gate, elliptic, cootigu- 

, ous,with a strong keel. 

r Leaf-bases ren- long, 
j larger than in next 
\ specieSj narrowed at 
j extremities, separated 
[ bj narrow lines. 



L. corrugatum. 

Linear, horizontal 
curved downward. 



Old Trunks. 



Leafscart, 



' Leaf-bases widely se- 
' parated by corrugated 
, Dark. 

f Round or oral with 
( thr^e vascular marks 



Strobiles. | Unknown. 
Spore-cases \ Unknown. 



Internal f u„t„„„n 
Structure. \ 



Slender. Leaf-bases with 
a short keel, conti^u- 
, ous, elongate, elliptic. 

Leaf-bases long, acumi- 
nate below, separated 
hj narrow lines. 



Leaf-bases widely sepa- 
rated by corrugvited 
bark. 

Rhombic or rounded, 
very small, only one 
distinct mark. 

Small, with triangular 
scales. 



L. Veltheimianum. 

Linear, short, curved up- 
ward. 

Slender. Leaf-bases elon- 
gate, rhombic, keeled. 



Leaf-bases oblong, rhom- 
bic, acuminate, sepa- 
rated by narrow lines. 



Leaf-bases slightly sepa- 
rated. Bark splittmg 
in long gashes. 

Transversely rhombic, 
with three vascular 
marks. 

Long and cylindrical, 
scales elongate. 

Probably globular. 



L, Harcourtii^ probably 
belongs to this species. 



Globular, smooth. 
Type of L, Harcourtii 

In the Knorria or decorticated states I do not think that these three 
species can be clearly distinguished. L. Glincanum^ however, presents 
coarser nuirkings than the others. In the above diagnoses I have relied 
for the European species mainly on the figures and descriptions of Eich- 
wald and Schimper. 

The relations of this plant to the Devonian Cyclostigma are of some 
interest. There can be no doubt that L. corrugatum^ and its allies approach 
mere nearly to Cyclostigma than do m ost of the other Carboniferous Lepi- 
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Picton, and in the United States there are workable beds of coal in the 
Upper-Coal measures which are barren in Nova Scotia. This connects 
itself with the fact illustrated in my previous Report on the Devonian flora, 
that this flora in North America seems to have extended itself 
from the north east ; a view which Heer and Prof. Asa Graj seem also to> 
entertwn with respect to the Tertiary floras. 

7. The following remarks on the Lower Carboniferous Plant-beds, pub- 
lished in 1858,* should perhaps be reproduced here : — 

^' In Nova Scotia these older coal-measures, as compared with the true 
coal-measures, are more calcareous, abound more in remains of fishes, and 
have fewer vegetable remains and indications of terrestrial surfaces. They 
occur generally along the margin of the coal-areas, near their old shores ; 
and as we might expect in such circumstances, they are associated with,, 
or replaced by beds of conglomerate derived from the neighbouring high- 
lands of Silurian and Devonian rocks. Where these conglomerates are 
absent, we usually find very frequent alternations of sandstones with sandy 
and calcareous shales, giving a homogeneity of appearance, together 
with, at the same time, very frequent changes and differences in mineral 
character. The general aspect is that of muddy estuarine deposits, very 
slowly accumulating, and discoloured and darkened by decaying organic 
substances, partly of aquatic, and partly of terrestrial origin. 

" Both the supply of sediment and the growth and preservation of 
vegetable matter were on a smaller scale than in the coal-period, 
the only exception being the bituminous limestone and associated dark 
shales of the latter, which in composition and aspect often much resemble 
the beds now under consideration. 

'* These characters cause the Lower Carboniferous coal-measures to 
present a very striking contrast with the coarse and often reddish sedi- 
ments which prevail in the marine parts of the Lower Carboniferous 
series in the area in question. 

" Before leaving this comparative view, it is necessary to remark that it is 
precisely in those districts where the true coal-measures are least developed 
that the lower series is most important. This is not likely to be the result 
of accident. It shows that the physical and vital conditions of the coal- 
measures originated as early as those of the mountain-limestone, that 
locally these conditions may have been contemporaneous throughout the 
whole period, but that in some localities the estuary and swamp-deposits 
first formed were so completely submerged ag to be covered by marine 
deposits, while in others early marine beds were elevated and subjected 
to the conditions of gradual subsidence and filling up indicated in the 
great coal-measures of the South Joggins, Pictou and Sydney." 

• Journal of Geol. Society, Vol. XV. 
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n. PLANTS OF THE HORTON SERIES OR LOWER CARBO- 

NIFEROUS COAL MEASURES. 

ConifercB. 

Dadoxylon, JEndlieher. 

Trunks of coniferous trees are found in all the geological formations 
firom the Lower Devonian to the Modern, and in almost every case sepa- 
rated from the foliage and fruit. Hence they have to be classified sepa- 
rately ; and botanists, attaching little value to the characters of the merely 
vegetative organs of plants, have in general given them little attention. 
Goeppert has, however, by an elaborate investigation established a syste- 
matic classification of some coniferous woods, which Kraus and others have 
endeavoured to modify and improve. 

The difficulties arise mainly from the great similarity in the wood of 
somewhat distinct types of conifers, and the difiFerences which are due to 
the different states of preservation of the specimens of the same species 
of wood. These difficulties can be overcome only by careful and multi- 
plied microscopic examinations of numerous examples of wood recdnt and 
fossil, and of the latter in different states of preservation. In this place 
we may confine ourselves to the consideration of the Lower Carboniferous 
species, and those more nearly allied to them. 

Witham in 1833 described several Carboniferous species of pine wood, 
under the generic name PiniteSj separating under the name Pitas species 
which appeared to have the disks on the cell-walls separate and in trans- 
verse lines. Witham's name was changed by Goeppert to Araucarites^ to 
indicate the similarity of these woods to Araucaria, Pinites being reserved 
for trees more closely allied to the ordinary Pines. Endlicher, restricting 
Araucarites to foliage, &c., of Araucaria-like trees, gave the name Dadozy^ 
Ion to the wood ; and this, through Unger's " Genera and Species," has 
gained somewhat general acceptance. Endlicher also gave the name 
Pissadendron to the species which Witham had called Pitus ; but Bron- 
gniart proposed the name Palaeoxyhn to include all the species with 
thick and complex medullary rays, whatever the arrangement of the discs. 
In Schimper's new work Kraus substitutes Araucaroxylon for Endlicher's 
Dadoxylon, and includes under Pissadendron all the species placed by 
Brongniart in Palaeoxyhn, 

To understand all this confusion, it may be observed that the characters 
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available in the determination of Palaeozoic coniferous wood are chiefly 
the form and arrangement of the wood-cells, the character of the bordered 
pores or discs of their walls, and the form and composition of the medul- 
lary rays. 

The character on which Witham separated his genus Pitus from 
Pinites is, as I have ascertained by examination of slices of one of his 
original specimens kindly presented to me by Mr. Sanderson of Edinburgh, 
dependent on state of preservation, the imperfectly preserved discs or 
areolations of the walls of the fibre presenting the appearance of separate 
and distinct circles, while in other parts of the same specimens these discs 
are seen to be contiguous and to assume hexagonal forms, so that in this 
respect they do not really differ from the ordinary species of Dadoxylon. 
The true character for subdividing those species which are especially 
characteristic of the Lower Carboniferous, is the composite structure of 
the medullary rays, which are thick and composed of several radial piles 
of cells placed side by side. This was the character employed by Bron- 
gniart in separating tlie genus Palaeoxt/lorij though he might with con- 
venience have retained Witham's name, merely transferring to the genus 
the species of Witham's Pinite8 which have complex medullary rays. 

The following table will clearly show the distinctive characters and 
relations of the genera in question, as held by the several authors above 
referred to: — 

Wood of Paloeozok Conifers. 



Woody Fibrbs. 


Mkdullabt Rats. 


Gbkxbio Naxbs. 


GboxjOoioal Age. 


No Diics. 


One or two Series of 

Cells. 


AporoxyUm, Unger. 


DeTonian. 


Spirml lifrneoiis liniDg, 
Discs few or none. 


Uncertain, probably 
composite. 


Prototaxitett* Dawson. 


Devonian. 


Discs in one Series con- 
tiguous, or in several 


Complex or of two or 
more Series of Cells. 


IPUut, Witham. 
PalaoxyUjn, Bronniiart 
PisscuUndrcn, Endlicher. 


Middle flt Lower Car^ 
boniflBrons and De- 
vonian. 


Scries spirally ar- 
ranged. 


Simple or of one Row 
Cells. 


( Atauearites, Goeppert. 
DadoxyUm, Endlicher. 
Araucaroxylon, Sehimper. 


Upper Carbonifieroas 
andFtermian. 



*The criticisms of Mr. Carmtbers on this genus, I purpose to meet in a proper manner elsewhere. 
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The two first genera above named are not known to ascend above the 
Devonian. The third begins as far as known in the Middle Devonian 
and extends to the Middle Carboniferous. The fourth begins in the Middle 
Carboniferous 3and extends to the modem world. The true Dadoxylons 
have large transversely floored pith-cylinders of the type of Stembergia, 
and this is also known to have been the case with some species of the 
Palaeoxylon group. As I have elsewhere shown, there is reason to believe 
that the foliage of the true Dadoxylons was that known to Botanists as 
Walchia (Report on Prince Edward Island, 1871), and especially cha- 
racteristic of the Upper Carboniferous and Permian. 

In Nova Scotia J5. ( Palaeoxylon) antiquiui is characteristic of the 
Lower Carboniferous Coul measures ; D. (Palaeoxt/lon) Acadianum of the 
Millstone Grit and Middle Coal 'formation, and D. materiariam of the 
Upper Goal formation. D. antiqmnsj described below, is of precisely the 
same type with Witham's Pitus antiqxAi and P. primaeva from the same 
horizon (Tweedian) in Scotland, but is specifically distinct. 

Dadoxylon (Palaeoxylon) antiquius, Dawson. — Plate I. Figs. 1 to 5. 
(Gand. Nat. Vol. VIII., 1863. Journal of Geol. Society of London, 
May 1866. Acadian Geology, P. 473 & 425.) 

Description. — Wood-cells narrow, thick-walled, with two or three rows 

of discs, which are contiguous, alternate and hexagonal, and 

contain oval oblique ' pores. Medullary rays of three or four 

series of cells with twenty or more superimposed, nearly as wide 

as the wood-cells. Rings of growth indistinct but visible. 

This species diflfers from Pitus (^FalaeoQcyhn) antiqua of Witham in 

its longer and narrower medullary rays, and its narrower wood-cells with 

smaller pores and thicker walls. It is a distinct though closely allied 

species. 

It is unfortunate that I have given a specific name approaching so near- 
ly to that of Witham ; but as the species are closely allied and discoveries 
of their other organs may necessitate different names, I think it better to 
leave it for the present. 

The wood-cells of this species present in the cross-section that thick- 
walled appearance and rotundity of the cavity of the cells which causes 
them to appear to have intercellular matter and to resemble Prototaxites or 
very young taxine twigs. Detailed comparisons, however, lead me to 
believe that this results neither from any distinct structure interposed 
between the fibres nor from any proper lining of the cell-walls, but that it is an 
effect of long maceration in water, causing a swelling of the cell-walls,so that 
specimens of the same wood differently preserved may either appear with 

B 
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tUckened cell-walls, cjlindrioal or nearly so, or with square and con^ 
parativelj ihin-walled cells or fibres. 

The only specimen of this species at present in my collection is a frag- 
ment of a trunk collected by the late Dr. Harding at Horton, and showing 
neither the pith nor the outer bark. No other parts of the tree have ixv 
80 far as I am aware been found. 

The figures show magnified camera tracings without any reference ta 
pictorial effect. 



Sigillarice, 

I have as yet found no well characterised stems or leaves of Sigillarise 
in the Lower Carboniferous Goal-measures. The old stems of Lepidoden- 
aron corrugatum in certain states assume a vertically ribbed appearance, 
but this has no connection with the true ribs of Si^Uarise, being only a 
vertical cracking of the bark, owing to the expansion of the stems. It 
occurs also in the Cyclostigma of the Upper Devonian of Ireland. 

One small and flattened specimen of fossil wood found at Horton Bluff, 
has the characteristic rariporous tissues of Sigillaria, but it shows none of 
the external markings. I have figured its structure in Fig 6. 

Specimens of the ordinary Stigmaria ficoides are found at Horton 
Bluff, and also at Five-mile River, and also the variety stellata with radiat- 
ing marks around the areoles. A fine specimen of this last was in the col- 
lection of the late Dr. Harding of Windsor, but I have not now access to 
it. 

The Siigmarids figured in Plate lY, I believe from their associations to 
belong to Lepidodendron, but it is not at present possible to distinguish by 
external characters alone the Stigmariss of this genus from those of Sigilla- 
riae. 

Eichwald mentions as fossils of the Lower Carboniferous of Russia, S^ 
reniformiB and the stellate and ordinary varieties of Stigmarisd. 



jEquisetacece. 

Galahites. 

Small stems of a Calamite, apparentiy 0. cannaqfarmis^ or 0. tratm^ 
tioniB (raSatuB) are th e Lower Carboniferous of Horton. 
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Lj/copodiacece. 
Lepibodendeoit. 

Lbpidodekdron corrugatum, Dawson. — Plates II, HI, IV. Plate V, 
Hgs. 88 to 86 & 38. 

(Quarterly Journal of Geological Society, Vol. XV. Acadian Geology, 
P. 451.) 

Deicriptian : — 

Halit of growth — Somewhat slender, with long branches and 
long slender leaves having a tendency to become horizontal 
or drooping. 

Markings of Stem, — Leaf-bases disposed in quincunx or spirally, 
elongate, ovate, acute at both ends, but more acute and 
slightly oblique at the lower end ; most prominent in the upper 
third, and with a slight vertical ridge. Leaf-scars small, 
rounded, and showing only a single punctiform vascular 
scar. The leaf-scar on the outer surface is in the upper third 
of the base ; but the obliquity of the vascular bundle causes 
it to be nearly central on the .inside of the epidermis. In young 
succulent shoots the leaf-scars are contiguous and round as 
in Cyclostigma, without distinct leaf bases (Fig. 33). In 
this state it closely resembles L, OUvierij Eichwald. * 

In the ordinary young branches the leaf-scars are con- 
tiguous, and closely resemble those of L. elegans Brongt. 
(Fig. 13). As the branches increase in diameter the leaf- 
scars Slightly enlarge and sometimes assume a verticillate 
appearance (Figs. 14, 15). As they still farther enlarge they 
become separated by gradually increasing spaces of bark, 
marked with many waving striae or wrinkles, (Figs. 16 to 20.) 
At the base of old stems the bark assumes a generally wrinkled 
appearance without distinct scars (Figs. 21 & 32.) 

The forms represented in Figs 34, 35, 3G, I was at first 
disposed to regard as specifically distinct ; but I now think 
they may be merely varietal. Fig. 36 shows a ribbed appea- 
rance, and the scars arranged in vertical rows. It may be 
compared with the Knorria form, Fig. 29. It is deserving 
of remark that the inner surface of the epidermis in the old 
stems is more delicately corrugated than the outer surface. 

Knorria or decorticated states. — Of these there is a great variety, 
depending on the state of preservation, and the particular 

• Letbaea Rossica Plate Y, Figs. 12, 13. 
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layer of bark forming th^ actual surface. Fig. 24 shows the 
common Knorria form with the leafbases represented by 
longitudinal ridges. Fig. 26 shows a form in which the vascu- 
lar bundles appear as cylindrical truncate projections. Fig. 
27 shows the leaf-bases prominent, and Fig. 27 and 28 show 
the appearance of longitudinal ribbing produced by the ex- 
pansion of the bark. Fig. 82 shows the decorticated base of 
an erect stem. Fig. 38 shows one of the deeper layers of the 
bark with leaf-scars of a transverse form, the ordinary form 
being seen in the lower part of the same specimen. 
Structure of Stem. — This is not perfectly preserved in any of my 
specimens, but one flattened specimen shows a central 
medulla with a narrow ring of scjJariform vessels surround- 
ing it, and constituting the woody axis. The structure is thus 
similar to that of 2/, HarcourtU^ which I regard as probably 
the same with the closely allied European species L. 
VeWteimianum. 
Leaves. — These are narrow, one-nerved, curving somewhat rapidly 
outward, Figs. 10, 11, 12, 23, 25. They vary from one to two 
inches in length. 
Itoots. — I have not seen these actually attached, but they occur 
very abundantly in the underclays of some erect forests of 
these plants at Horton Bluff, and are of the character of 
Stigmariae, Figs. 30, 81. In some of the underclays the long 
flattened rootlets are excessively abundant, and show the 
mark of a central vascular bundle. 
Fructification, — Cones terminal, short, with many small acute 
imbricate scales. Spore-cases globular, smooth (Hgs. 10, 22.) 
On the surface of some shales and sandstones at Horton 
there are innumerable round spore-cases of this tree about 
the size of mustard seed. Fig. 22. Large slabs are some- 
times covered with these, and thin layers of shale are filled 
with flattened specimens. 
This is the characteristic species of the Lower Carboniferous Coal-measu- 
res, occurring in great pi ofusion at Horton Bluff and its vicinity, also at 
Sneid's Mills near Windsor, Noel and Five-Mile River, at Norton Creek 
and elsewhere in New Brunswick (Matthew's Col.), and at Antigonish 
(Honeyman's Col.) 

I have received from the lowest carboniferous beds of Ohio specimens 
of this species.* According to Rogers and Lesquereux similar species 

• Journal of Geo. Society, Not. 1862, P. 313. 
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exist in the Vespertine of Pennsylvania, associated with Stigmaria. 
X. obscurunij Les, from the Lower Carboniferous of Illinois resembles 
decorticated specimens of this species, and the fossil from the same region 
referred with doubt by that author to L. Vtlthelm'^anum may be the same. 
The European equivalents of this species are undoubtedly L, Glincanurriy 
Eichwald, from the Lower Carboniferous of Russia, and L. Veltheimianum, 
Sternberg, from the Lower Carboniferous of Western Europe. So closely 
indeed does the last species resemble L. corrugatum^ that Schimper'and 
other European Palaeo-botanists conversant with the protean forms of 
these species and knowing ours only by imperfect figures, may well be 
excused for regarding them as identical. They are undoubtedly related 
species of the same group, and in habit of growth L, corrugatum is in 
some respects intermediate between the others. Their difiFerences will be 



seen in the following table : — 



Leavef. 



Branchft. 



Stenu. 



L. GUncanum. 



< Long-linear, erect 

' Stout. Leaf-bases el on- 

- gale, elliptic, contigu- 

^ ous,with a strong keel. 

r Leaf-bases yerj'long, 
! larger than in next 
\ specieSj narrowed at 
! extremities, separated 
[ bj narrow lines. 



L. corrugatum. 

Linear, horizontal 
curved downward. 



or 



OU Trunkt. 



Leaf-^cars, 



' Leaf-bases widely se- 
arat 
ark. 



Earated by corrugated 



I Round or oval with 
( three vascular marks 



StrobiUa, | Unknown. 
Spore-caset | Unknown. 



'tr/»«. { U"''— 



Slender. Leaf-bases with 
a short keel, conti^u- 
. o us, elongate, ellip tic. 

Leaf-bases long, acumi- 
nate below, separated 
bj narrow lines. 



Leaf-bases widely sepa- 
rated by corrug«ted 
bark. 

Rhombic or rounded, 
very small, only one 
distinct mark. 

Small, with triangular 
scales. 



L. Veltheimianum. 

Linear, short, curved up- 
ward. 

Slender. Leaf-bases elon- 
gate, rhombic, keeled. 



Leaf-bases oblong, rhom- 
bic, acuminate, sepa- 
rated by narrow lines. 



Leaf-bases slightly sepa- 
rated. Bark splittmg 
in long gashes. 

Transversely rhombic, 
with three vascular 
marks. 

Long and cylindrical, 
scales elongate. 

Probably globular. 



L. Hareourtii, probably 
belongs to this species. 



Globular, smooth. 
Type of L. Harcourtii 

In the Knorria or decorticated states I do not think that these three 
species can be clearly distinguished. L, GUncanum^ however, presents 
coarser markings than the others. In the above diagnoses I have relied 
for the European species mainly on the figures and descriptions of Eich- 
wald and Schimper. 

The relations of this plant to the Devonian Cyclostlgma are of some 
mterest. There can be no doubt that L. corrugatum^ and its allies approach 
mwe nearly to Cyclostigma than do m ost of the other Carboniferous Lepi- 
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to differ from L. Stembergii^ namely in the leaf-bases being truncated at 
the lower end. Tliis may, howeyer, be an accident of growth. 

Thongh L. Sternbergii is found in the Lower Carboniferous, it is more 
abundant in the Middle Goal-formation. The specimens figured are from 
Horton. Fig. 43 represents a young branch, Fig. 42 a somewhat older 
branch, and ilgs 44, 45 a still older stem in which the leaf-bases alone 
are preserved without the scars. The cone and scales represented in Fig. 
41 may possibly belong to this species. 

LspiDODENDRON TETRAGONUM, Sternberg. — L. quadrangulare, Uager. — 
Plate V. Fig. 89, 89 a. 

The species named L, tetragonum by Sternberg was founded on a spe- 
cimen too badly preserved to show its distinctive characters, and Unger 
identifying this with another and possibly distinct species also described 
by Sternberg, has given the name quadrangulare to both. Geinitz has 
used the name for another species, possibly a LepidophloioSj and Goeppert 
has identified it with his L. sexangulare j^hich. seems to include both a Lepi- 
daphloiosBXid a Lepidodendron closely allied to, if not identical with 
num. Schimper has mixed up my Lepidophloios tetragonum with Geinitz' 
Lepidodendron tetragonum^ a totally distinct form, and with a species named 
by Presl quadrata and referred by him to his sub-genus Bergeri i, 

in the midst of this confusion I think it best to fall back on Stem- 
berg's name, which certainly applies to something very near to the present 
species, and which I used to designate it in Acadian Geology and in my 
Synopsis of Carboniferous fossils in 1863. The characters of the genera 
Bergeria and Lepidophloios certamly do not apply to this plant. It is a 
true Lepidodendron, though with remarkably broad and regularly rhombic 
areoles. Unfortunately its leaves and fruit are unknown to me, though 
specimens of the bark of the stem have been obtained both from the Middle 
Goal-formation and Lower Carboniferous Coal-measures. 

Its characters will be seen by a glance at Fig. 89. The leaf-bases 
are flat, of a rhombic form, approaching to square, and separated by deep 
and wide grooves. The leaf-scar is small and of the same form with the 
leaf-base, and situated quite at its upper end. In my specimens it shows 
only the central vascular mark. Lepidodrendra of this type are charac- 
teristic of the Lower Carboniferous in Europe as well as in America. 
Mr. Carruthers has figured a similar Lepidodendron collected by Mr. 
Daintree in Queensland, Australia, in rocks supposed by him to be Devon* 
ian. Mr. Selwyn has obtained similar specimens in the Carboniferous of 
Tictoria ; so that about the beginning of the Carboniferous period species 
of this group seem to have been very widely distributed. 



\ 
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Zepidodendron fenestratum of Eichwald may be a decorticated form of a 
similar species, but if it shows the outer bark, it should perhaps be referred 
to Lepidophloios. 

In comparison with this plant I have represented in Fig. 40 a specimen of 
a strobile deprived of its outer scales, and showing rhombic scars with a 
sub-central vascular mark. This strobile is from Horton and may be part 
of a mature fruit of L, corrugatum, 

Lepidodendron aculeatum, Sternberg. Plate V. Fig. 37, & 87 a. 

To this species I would refer the imperfectly preserved specunen from 
Horton figured in Plate V, Fig. 37. It b from the coDection of Prof. 
Elder, and is clearly distinct from any of the above, and not distinguishable 
from specimens of X. aculeatum in a similar state from the Millstone Orit and 
Middle Coal-formation. 

It will be observed that of the above four species, L. corrugatum is spe- 
cially distinctive of the Lower Carboniferous, in which it is extremely 
abundant. The others are common to the Lower Carboniferous and true 
Goal-measures, and attain their maximum of abundance in the latter. 
Indeed, the specimens of them found in the Lower Carboniferous are so 
few that only extensive collection could have discovered them ; and in 
this matter I am much indebted to the co-operation of Prof. Hartt and 
Prof. Elder, both of whom made large collections when resident in Hor- 
ton, and have liberally given me access to them. 

Diplotegium. 
Plate VI, Fig. 46, 46 a. 

To this genus I may with doubt refer the specimens one of which is 
represented in the figure above referred to. Similar plants in a better 
state of preservation and probably specifically distinct occur in the Middle 
Coal-formation. 

It is difficult to form any opinion of the precise nature of these plants. 

They appear to have borne flat leaves, or leaf-bases, and were probably 
allied to Lepidophloios. In Nova Scotia they are rare, and always, so far aa 
I have seen, in small fragments. 

Lycopodites. 
Lycopoditbs plumula. S. N. Plate I. Figs. 7, 8, 9. 

Description, — Stems slender, branching, slightly corrugated or tnber- 
culated, and bearing flat linear leaves either pinnate or 
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L, pewvxformis of Goeppert, which he does not appear to notice, the pin- 
nules are articulated upon the stem^ and leare scars where thej have 
fallen off. When in Belfast last summer I was much interested at finding 
in Prof. Thomson's collection a specimen from Csdthness, which shows a 
plant apparently of this kind, with the same long narrow pinnae or leaflets, 
attached, however, to thicker stems, and rolled up in a circinate manner. 
It seems to be a plant in vernation, and the parts are too much crowded 
and pressed together to admit of being figured or accurately described : 
but I think I can scarcely be deceived as to its true nature. The circi- 
nate arrangement in this case would favour a relationship to ferns ; but 
some Lycopodiaceous plants also roll themselves in this way, and so do 
the branches of the plants of the genus Psilophytmy 

Goeppert has described from the Carboniferous Limestone of Silesia* 
a plant which he names CyccuUtes taxodinus^ and which has some resem* 
bianco to the above species ; this plant has, however, a distinct midrib in 
each leaflet. 

A resemblance also suggests itself to Graptolites of the genus Hastrites 
but the structure and mode of preservation of these fossils show that they 
were not of the corneous nature of Graptolites. The somewhat problema- 
tical Buthoyraptus from the Trenton limestone of Wisconsin, which Hall 
seems to regard as very doubtfully allied to Graptolites, more closely 
resembles in general form the plants now under consideration, and may 
have been aHied to them. 

CORDAITES. 

C. BoRASSiFOLiA, Corda, must be reckoned as one of the plants of this 
formation, though more abundant in the Millstone Grit and Middle Coal- 
formation. At Horton there also occurs a narrow leaf, probably of this 
genus, and which seems to have been very long and parallel-sided. I 
have represented a fragment of it in Plate VI. Fig. 49. 



Filices, 

Gtclopteris (Anbimitbs) Agadica, Dawson. Plate YII. Figs 53 to 
68.— (Journal of Geological Society, Vol. XVII, P. 6. 

Deseriptim. — ^Frond very large, the mun stipe being sometimes three 
inches in diameter. Stipe finely and regularly stoiate, 
dichotomous several times, and finally loosely pinnate, each 
jmrna having a long petiolule, and bearing a group of three 

• JahrbAck 1S66. 
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• • • 

•. • *■ • 

GALAlilTSdj.cirNNiBrORMISy BrODgt. 

• •• 

Speoimens possibly referable to this species are found at Calvary River 
near ^iv^^cl&l®- ^^ occurs in this horizon elsewhere, and also in the 
Devonian. 

/' Calamttkb undulatus, Brongt. (Plate VII, Figs. 66 to 78.) 

This species is stated by Brongniart to be distinguished from the 
C. Suckovn^ the characteristic Calamite of the Middle Coal-formation, by 
its undulated ribs marked with peculiar cellular reticulation. He 
suggests that it may be merely a variety of C. Suckovii, an opinion in 
which Schimper coincides ; but since I have received large adcUtional 
collections from Mr. Elder, containing not only the stems and branches 
but also the leaves and rhizomes, I am constrained to regard it as a 
distinct though closely allied species. I shall endeavour to illustrate 
these points with the aid of the Figures in Plate VIII. 

The rhizomata, Figs 73, 78 a, 73 b, are slender, being from one to two 
inches in diameter and perfectly flattened. They are beautifully covered 
with a cellular reticulation on the thin bark, and show occasional round 
areoles marking the point? of exit of the rootlets. I have long been 
familiar with irregular flattened stems thus reticulate, but have only 
recently been able to connect them with this species of Calamite. 

The main stems, Figs. 66 to 68, present a very thin carbonaceous bark 
reticulated like the rhizomes. They have flat broad ribs separated by 
deep and narrow furrows, and undulated in a remarkable manner even 
when the stems are flattened. This undulation is, however, perhaps an 
indication of vertical pressure while the plant was living, as it seems 
to have had an unusually thin and feeble cortical layer, and the undula- 
tions are apparentiy best developed in the lower part of the stem. At 
the nodes the ribs are often narrowed and gathered together, especiaUy 
in the vicinity of the rounded radiating marks which appear to indicate 
the points of insertion of the branches (Fig. 67). At the top of each 
rib we have the usual rounded areole probably marking the insertion of a 
primary branchlet (Figs. 68, 68 a.) 

The Branches (Figs. 70, 71) have slender ribs and distant nodes, from 
which spring secondary branchlets in whorls, these bearing in turn small 
whorls of acicular leaflets much curved upward (Figs. 72, 72 a, 72 b), 
and wluch are apparently round in cross section and delicately striate 
They are much shorter than the leaves of Calamites Suekaviif and are 
less dense and less curved than those of C. n^tfotu^, which I believe ta 
be the two most closely allied species. 
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Lotqaereoz noticee this species as chaTacteristic of the Lower part of 
the Carbonifennis in Arkansas. 

It will be observed that I regard the striated and ribbed stems not as 
internal axes, bat as representing the outer surface of the plants. This 
was certainly the case with the present species and with C. Suekovii and 
(7. nodoiUB. Other species, and especially those wluch belonged to 
Calamodendron, no doubt had a smooth or irregularly wrinkled external 
bark; but this gives no good ground for the manner in which some 
writers on this subject confound Calamites with Calamodendra, and both 
with Asterophyllites and Sphenophyllum. With this no one who has 
itadied these plants, rooted in their native soils, and with their appendages 
fSn. attached, can for a moment sympathize. One of the earliest 
geolc^cal studies of the writer was a bed of these erect Calamites, which 
he showed to Sir C. Lyell in 1844 and described in the Proceedings of 
the Geological Society in 18*51, illustrating the habit of growth as 
actually seen well exposed in a sandstone cliff. Abundant opportunities 
of verifying the conclusions formed at that time have since occurred, the 
results of which have been summed up in the figures in Acadian Geology, 
which though they have been treated by some botanists as merely 
restorations, are in reality representations of facts actually observed. 

On these subjects, without entering into details, and referring for these 
to the elaborate discussions of Schimper, Williamson and McNab, and to 
my paper on the subject, Journal of Geol. Society, vol. 27, p. 64, 1 may 
Remark : — 

1. That the aerial stems of ordinary Calamites had a thin cortical layer, 
^th lacunse and fibrous bundles and multiporous vessels — the whole not 
differing much from the structure of modern Equiseta. 

2. Certain arborescent forms, perhaps allied to the true Calamites, as 
^ell as possibly the old underground stems of ordinary species *, assumed 

a thick-walled character in which the tissues resembled the wedges of an 
ezogen, and abundance of pseudo-scalariform fibres were developed, while 
the ribbing of the external surface became obsolete or was replaced by a 
mere irregular wrinkling. 

8. Sufficient discrimination has not been exercised in separating casts 
of the internal cavities of Calamites and Calamodendron from those repre- 
sentmg other surfaces and the proper external surface. 

4. There is no excuse for attributing to Calamites the foliage of Annu- 
liria^ Asterophyllites and Sphenophyllum, since these leaves have not 
been found attached to true Calamite stems, and since the structure of 

* WilliamsoDi Trans. Roy Socj. McNab in Proceedings of Edin. Botanical Society. 
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Alsthoptxris Lonchitica, Brongt (var, heterophylla.) — (Plate X, 
Fig. 90.) 

The specimen figured was collected by the late Dr. Gesner at Moose 
River. The same species occurs in Mr. Elder's collections from McKay's 
Head ; and as I hare elsewhere shown it extends under diflferent varietal 
forms through the whole of the Middle Coal-formation. 

PjBOOPTSRis ABBRBYiATAy Brougt. — (Plate Xy Fig. 91.) 

The specimen figured is from the Coal above referred to at Salmon 
&ver, and appears to be a part of a frond of this common Coal-formation 
species. 

Hymbnophyllitbs puroatos, Brongt.— (Plate X, Fig. 92.) 

Collected at Calvary River. 
Sphbnopteris obtusiloba, Brongt. — (Plate X, Fig, 93.) 

Small fragments in Prof. Elder's collection from McKay's Head. 

SPiifiNOPTfiRis HoBNiNOtfAUSi, Brongt. — (Plate X, Fig. 94.) 

Specimens having the characters of this species, though not well pre- 
served, are in Prof. Bell's collections from St. George's Bay, Newfound- 
land. This species ranges from the Middle Devonian to the IkCDstone Grit, 
nnd is one of the links connecting together the Devonian and Carboniferous 
Periods. 



Palaopteris. — (Plate X., Fig. 95.) 

A tree fern collected by Mr. Matthew at Gardiner's Creek, and which 
I was at first disposed to regard as a stem of Cordaitea, but which aeems 
to be a fern trunk nearly allied to my P. Aeadica finom tfie Upper Coal- 
formation. 
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IV. PLANTS OF THE MIDDLE AND UPPER COAL-FORMATION. 

These have already been illustrated in some detail in my memoir of 1866 
already referred to, and in Acadian Geology ; and though mach new mate- 
rial has accumulated and many species have been inadequately figured, it 
may be some time before any full illustration of these plants can be 
attempted. For this reason, I ^ve here a list of the species recognised m 

these groups of strata. 
To avoid repetition of references, I may state that the new species 

established by Bunbury will be found in his papers in the Journal of the 

Geological Society, Vols. Ill and YIII. Those established by myself will 

be found in my paper in the same Journal, Vol. XXII, and my Acadian 

Geology, 2nd edition, 1868. 

1. BflDDLK GOAL-rORXATION, N07A SOOTIA AND NlW BbUVSWIOE. 

Dadozylon Acadianum, Dawson. 

anntilatam, Dawson. 

SigOlaria (Favularia) eleg^ans, Brongoiart. 
— »- (Fav.) tessellata, Brongn. 

(Rh.) Schlotheimiana, Brongn. 

— — (Rh.) Sanllii, Brongn. 
— — Brownii, Dawson. 

reniformis, Brongn. 

— laerigata, Brongn. 
catenoideSy Dawson, 
striata, Dawson. 
(Glathraria) ICenardi, Brongn. 
(Asolanos) Sjdnensis, Dawson, 
organum, Lindley k Hutton. 
elongata, Brongn. 
flexnosa, L. k H. 
pachjderma, L. kB.. 
(Fay.) Bretonensis, Dawson, 
eminens, Dawson. 
Donmaisii, Brongn. 
Knorrii, Brongn. 
Stigmaria ficoides, Brongn. 
Antholites Rhabdocarpi, Dawson. 

^ Pygmaea, Dawson. • 

Tiigonocarpum Hooked, Dawson. 

Sigiliarise, Dawson. 

■— — intermediam, Dawson. 

arellanam, Dawson. 

™uiU8, Dawson. 
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rotnndom, Dawson. 



RhabdocarpuB ? 

Calamites cannseformis, Brongn. 

ramoBos, Artis. 

Yoltaii, Brongn. 

NoTa-Scotica, Dawson. 

nodoBos, Schloth. 

EqoiaetiteB cnrta, DawBon. 
ABteropbylliteB folioBa, L. k H. 

grandiB? Sternberg, 

^ trinerriB, DawBon. 

SphenopbjUnm emarginatom, Brongn. 

, BazifragifoUam, Sternberg. 



-Scblotbeimii, Brongn. 
-eroBom, L. k H. 



Pinnnlaria capillaoea, L. k H. 
ramostssima, Dawson. 

Noeggeratbia dispar, Dawson. 

flabeUata, h.kE. 

Cjclopteris (Nenropteris) obliqna, Brongn. 

(? XenropteriB) ingena, L. ik H. 

obUta,L. AH. 

fimbriata, LeBqnereiix. 

bispida, Dawson. 

Keoropteris rarinervis, Bonbory. 

pereleganB, Dawson. 

Voltiii, Brongn. 

flexaosa, Sternberg. 

Losbii. Brongn. 

acatifolia, Brongn. 

conjagata, Goeppert 

■ altenuata, L. k H. 

denuta, Lesq. 

Soretii (Brongn,) 

^— » cjdopteroideB, Dawson. 
OdontopteziB BubcaDcata, Bonboiy. 
DictyoptexiB obliqna, Bnnbuy. 
Looebopttiis tennis, Dawson. 
Spbanopterts mnnda, Dawson. 

de^ipians, Lesqneieax. 



Spbenopwris Cananlpnws, DawsoD. 



saicroloba, Gnttbier. 
obtBsikiba (?X Bnagn. 



Pbf Uopteris antiqna, Dai 
Aletbopteris GnadiBl BroagB. 



giasdiB. Da' 
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«— acata, Brongn. 
•— ^* longifolia, Brongn. 
-^— taenlopteroides, Banbury. 

cjathea, Brongn. 

— ^ aeqnaliB, Brongn. 

Silllmani (7), Brongn. 

■■ TilloBa, Brongn. 

Pecopteries Bucklandi, Brongn. 

■ oreopteroides, Brongn. 
— ^— decnrrenfl, Lesq. 

■ Plnckenetii, Stemb. 
HTinenophjllites pentadactjla, Dawson. 
PalaeopteriB Hartii, Dawson. 
Canlopterifl, L. & H. 

Psaronins, Gotta. 

Megaphjton mag^ificunij Daw3on. 

hnmile, Dawson. 

Lepidodendron Pictoense, Dawson. 

rimosnm, Sternberg. 

• Sternbergii, Brongn. 

• decnrtatonij Dawson. 

• dilatatam, Lindlej & Button. 

binerve, Bunbury. 

tumidum, Bunbury. 

gracile, Brongn. 

elegans, Brongn. 

plumarium, L. & H. 

selaginoides, Stemb. 

Harcourtii? Witham. 

clypeatum (7), Lesqz. 

aculeatum, Sternberg. 

plicatum, Dawson. 

« personatum, Dawson. 

Lepidostrobus variabilis, L. & H. 

squamosus, Dawson 

-^— — loDgifolius, Dawson 
— ^ sp. 

■ trigonolepis, Bunbury. 

Lepidophyllum majus (?), Brongn. 

intermedium, L. & H. 

Lepidophloios Acadianus, Dawson. 
' prominulus, Dawson. 

' tetragonus, Dawson. 

Diplotegium retusum, Dawson. 
Knorria Sellonii, Sternberg. 
Cordaites borassifolia, Corda. 
Cardiocarpum fluitans, Dawson. 
" bisectum, Dawson. 

— sp. like C. marginatum. 

— sp, allied to 0. latum, Newberry. 
Sporangites papillata, Dawson. 
glabra. Dawson. 
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Dadozjlon materiariiim, Dawson. 
WalchU (Araacarites) gracilis, Dawson. 
Walcbia (Araacarites) robosta, Dawson. 
Sigillaria (RhjUdolepis) scntellata, Brongn. 
Oalamodendron approzimatmn, Brongn. 
AntbolitlMS sqoamosa, Dawson. 
Rbabdocarpns insignis, Dawson. 
Trigonocarpnm Xoeggerathil, Brongn. 
Galamites Sackorii, Brongn. 
— ^— Cistii, Brongn. 
■ dnbins, Artis. 

gig*s» Brongt. 

Astuopbyllitet equisetiformis, L. k H. 

Annnlaria sphenopbjUoides, Zenker. 

— longifblia, Brongn. 

Spbenopl^ilnm longifolinm, Qennar. 

Gydopteris heterophjUa, Goeppert. 

^— oblongifolia, Goeppert. 

Kecropteris cordata, Brongn. (and rar. angnstifblia). 

— — gigantaa, Slemb. 

— — heteropbjUa, Brongn. 

anricnlata, Brongn. 

rarinerTiSy Bnnborj. 

Udontopteris ScUotheimu, Brongn. 
Sphenopteris bymenopbjUoides, Brongn. 

UtSoTf DawBon. 

Aletbopteris londiitica, S tei nber g. 

nerroia, Brongn. 

mnricata^ Brongn. 

Pecopteris aiborescens, Scbloth. 



nmt%BroogB. 
oRoptcrotdei (7X Brongn. 



Lcptdodendron nndnlatiim. Stenberg. 
LepidophTllam lancgolatam, L. A H. 
tiiDerre^?\ L. 4 H. 



Lepidophloios pam, Da^ 
SBpkx.Dw 



To this btft fist it is possiUe that a few qwcies uj be aJ4«d from m j 
Bore recent coQecdons in Ketoa County. 

Of the aboTe qwcies diooe irindi may be r^aided as the moat chanc- 
leiistieof the Newer Coatfonaation, as diBtinginhed from other membos 
of dM CarbomfeiOQS sjrstem, are perhaps D^Uuqfm autcrkiruiBi^ ^^^^ 
aptCM of Wfiickhju Ammdari a ^fAampkgthiiu. Xtmropinu % nt i n rf at ^^ 
PtaxY^ms oHwrvwais. and Catimta npkx. Odamitef yi-jasTs i w a doi^^ 
in die newest beds of d» Upper OoaMormafcHB. ^^ 
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v.— NOTE ON THE CHARACTERS OF SIOILLAROID AND LEPI- 

DODENDROID TRUNKS. 

From the loose maimer in which plants of these groups are named and 
described by botanists, it seems useful to ^ve some definitions of the parts 
employed in their determination. 

It may be premised that the modes of determination in Fossil 
Botany are necessarily different from those employed in recent Botany. 
The Palseobotanist must have recourse to characters deriyed from the 
leayes, the scars left by their fall, and the internal structures of the stem. 
These parts, held in little esteem by botanists in describing modem 
plants, and much neglected by them, must hold the first place in 
the regard of the fossil botanist, whereas the fructification, seldom pre- 
served, and generally obscure, is of comparatively little service. It is to 
be remarked also that in such generalized plants as those of the Palaeozoic, 
remarkable rather for the development of the vegetative than of the re- 
productive organs, the former rise in importance as compared with their 
value in the study of modem plants. 

In Si^Uariae, Lepidodendra, &c., the folIowiDg surfaces of the stem 
may be presented to our inspection : — 

1. The outer surface of the epidermis without its leaves, but with the 
leaf-bases and leaf-scars more or less perfectly preserved. On this sur- 
face we may recognize — (1) Cellular swellings or projections of the bark to 
which the leaves are attached. These may be called Leaf-baseSy and they 
are sometimes very prominent. (2) The actual mark of the attachment 
of the leaf situated in the most prominent part of the leaf-base« This 
is the Leaf-scar. (3) In the leaf-scar when well preserved we can see one 
or more minute punctures or prominences which are the points where the 
vascular bundles passing to the leaf found exit. These are the Vascular 
9car8. 

When the leaves are attached, the leaf-scars and vascular scars cannot 
be seen, but the leaf-bases can be made out. Hence it is important, if 
possible, to secure specimens with and without the leaves. In flattened 
Bpecimens the leaf-bases are often distorted by pressure and marked with 
fiorrows which must not be mistaken for true structural characters. The 
leaf-bases^ which are in relief on the outer surface of the stem, of course 
appear as depressions on the mould in the containing rock, in which the 
markings often appear much more distinctly than on the plant itself. 
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2. The oater sorfiEUse of the epidermis may have been removed or may 
be destroyed by the coarseness of the containing rock. In this case the 
leaf-bases are usoaUy presenred on the surface of the outer or corky bark, 
but the leaf-scars and vascular-scars have disappeared. This gives that 
condition of Lepidodendroid trees to which the name Elnorria has been 
applied. When plants are in this state careful inspection may sometimes 
discover traces of the leaf-scars on portions of the stem, and thus enable the 
Knorria to be connected with the species to which it belongs. 

8. The outer or corky bark may be removed, exposing the surface of 
the inner or fibrous and cellular bark, which in the plants in question is 
usually of great thickness. In this case neither the leaf-bases nor the 
scars are seen, but punctures or littie furrows or ridges appear where the 
vascular bundles entered the inner bark. Specimens in this state are 
usually siud to be decorticated, though only the outer bark is removed. 
It is often difficult to determine plants in this condition, unless some por- 
tion of the stem can be found still retaining the bark ; but when care is 
taken in collecting, it will not infrequentiy be found that the true outer 
sur&ce can be recovered from the conUuning rock, especially if a coaly 
layer representing the outer bark intervenes between this and the inner 
impresfflon. Specimens of this kind taken alone, have been referred to 
the genera Knorria j Botirodendran and Hcdonia. 

4. In some cases, though not firequentiy, the outer surface of the 
ligneous cylinder is preserved. It almost invariably presents a regularly 
striated or irregularly wrinkled appearance, depending upon the vertical 
woody wedges, or the positions of the medullary rays or vascular bundles. 
Specimens of tins kind constituted some of the Endogenites of the older 
Botanists, and the genus Sehizodendron of Eichwald appears to include 
some of them. Many of them have also been incorrectiy referred to 
Catamites. 

5. In some cases the cast of the medullary cylinder or pith may 
al<me be preserved. This may be nearly smooth or sGghtiy marked by 
vertical strise, but more usuaUy presents a transverse striation, and not 
infirequently the transverse constiicti<His and septa characteristic of the 
genus Sternberg^ Loose Stembergis afford little means of connecting 
tiiem with the spedes to which they belong, except by the nucroecopic 
eximinatioa of the shreds of the ligneous cylinder which often cling to 
them. ^ 

These facta being premised, the foDowing general statements may be 
made respecting some of the more common Palseonic genera, referring, 
however, prindpaDy to the perfect markings as seen <m die epidermia. 

• Sm aiy F«pir» Jo«m1 of G«oL SoctH7, ToL XXm 
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VI.— APPENDIX.— ON SOME NEW FORMS OF SIGILLARIA 

AND LEPIDODENDRON. 

While the aboye Report was in progress, some interestiDg specimens 
hare been received firom Mr. Hill, of the Emery Mine, Gape Breton, and 
irluch throw light on some obscure forms of the Middle Coal formation pre- 
'vioosly known, but not well understood. As these are of some 

kterest, I give a preliminary notice of them here, though they deserye to 

be fnUy figured and described. 

1. — Sigillaria Lorwayana^ S.N. * 

This has long been known to me by specimens from Sydney in the 
<solleetion of Mr. R. Brown, but I did not feel justified in describing it as 
new. It is a very beautiful form of that type in which the leaf-bases are 
^^Tj large and contiguous to each other, and its nearest allies are my 
^* BreUmenM and Schimper's S. Lalayana. Its description is as 
iblloirs: — 

Xeaf-bases about 8 m.m. broad and 5 m.m. high, in trunks of moderate 
**2e, hexagonal with rounded angles, or approaching to oblong, sometimes 
A ab'ght indentation below causes them to appear reniform. They are 
contiguous or nearly so in vertical rows, being separated from each other 
only by a slight ridge. The rows are separated by spaces of wrinkled 
oark nearly half as wide as the leaf-bases. Vascular scars near the top of 
the leaf-base, each having two minute and often confluent points and two 
larger and lunate lateral punctures. 

Fruit-scars arranged in transverse rows forming a girdle, each member 
of the ^rdle consisting of 2 to 7 contiguous vertical scars placed in the 
-spaces between the leaf-scars in the vicinity of an articulation, where the 
rows of leaf-scars are not continuous, as if there had been an interruption 
of growth. These articulations are from two inches to a foot apart 
Fertically. The scars are depressed or sunk into the stem, rounded or 
angular by pressure, and having in the centre a small sunken ring and dot. 

xhe bark appears to have been thin. Flattened specimens are sometimes 
a foot in diameter. 

. the epidiJrmis is removed, the inner surface appears rugose longi- 

th ^ •^'^'^^ ^^®ro are transverse leaf-scars, each with two vascular pwnts,^ 
-iZrf!lPf®8«»ting tiie appearance of the type Leioderma. 

amcd from the "Lorway " Coal seam, near which it is found. 
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The hvaSr§aa% are eTidently mofified leaf-seais pasamg into these. 
They hare Oixu no aflfautj either in form or relation with die large roond 
eone-beaiing-iean <;€ Lepidaflaioi, and diejmiist dther have borne angle 
omles or mwlififd leares inth marpnal firnit. I^ die former case the 
shape of the base would infieate Aat the finuts were of tiie natore of 
Trijonocarpa, In die latter ease they were probably of the natore of 
AnthoUUi, (idiich are noc, as Carrothers soj^mses, to be confounded with 
Cardiocarpa.) Or they may hare been racemes of Trigonocarpa, as I 
suggested many years ago.* Still it is posdble diat some of the plants 
incloded in SigSlaria may hare bonie Cardiocarpa, and the mode of 
association of diese in racemes, as shown by Carmthers in one of the 
species, is a farther endence of dus poadbility. 

In any case it is perfecdy {dun bodi from conaderations of homology and 
from the form and close approximation oi die fruit-scars, that they could 
not hare borne strobiles ol the natore of those figured by Goldenburg 
and Schimper as fruits of Sigillaria. 

Some of the trunks are imbedded in whatseem to be masses of flattened 
fern stipes, but which might be readDy mistaken for leaves, and the stems 
of this and the next species are not unfrequendy filled or interlaced on the 
surface with rootlets of Stigmaria belonging to succeeding generations of 
trees. 

2. — Claihraria Jfenardi, Rrongt. 

I have elsewhere discussed the probable affinities of those Sigillarias 
which have rhombic or elliptical leaf-bases arranged spirally, and which in 
this respect resemble Lepidofloios, to which, I have no doubt, some of the 
species belong ; but which, as I have elsewhere shown, also resemble the 
young branches of Si^llariae of the type of S, elegant,^ 

In Mr. Hill's coUectbn there are some very instructive specimens of 
this type from the Eleserve Coal Mme. They have transversely elliptic 
and acuminate leaf-bases about 5 m.m. broad, and dmilar, but for the large 
size, to those of 8. Menardi of which diey may represent a luxuriant 
variety. The leaf-scars are small protuberances above the centre of the 
base and each with two vascular punctures. The sur&ce under the epi- 
dermis is lon^tudinally striate, and the scars appear as single punctures 
arranged in quincunx, and giving the plant at first right the appearance of 
a Stigmaria with very small and distant areqjles. 

• Acadian Qeology p. 437, 438 and 459. 
t Acadian Geology p. 435. 
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The plant eyidenUy branched dichotomooslj. Its appearance was 
ihat of Teiy young branches of S. degam magnified m dimenmons. Old 
decorticated tninks might readily be referred to the sub-genos Leioderma, 
as presenting merely a wrinkled sorfiEu^e witiboat ribs or leaf-bases. 

In one spedmen the exogenous manner of the growth is well seen in the 
orerlapinng of the bark in a ridge at the junction of the branches. 

3. — Lqndodendron Stembergii and it$ allies. 

The descriptions of this species in the books are of such a nature as to 
pwt rise to the suspicion that m addition to the L. longifolium which 
Sehimperhas separated, other species may be included under the name. 

In Mr. Hill's collection, and also in Mr. R. Brown's, and among plants 
received some years ago from Mr. H. Poole, all from the Middle Goal-for- 
mation of Cape Breton, there are specimens which diflfer so markedly from 
(he ordinary L. Sternbergii that I must regard them as a distinct species 
or at least varietal form. They may be described thus : — 

Leaf-bases in old trunks broadly oval, acununate at both ends, about 6 
m.m. long and 4 m.m. broad, separated from each other by a border of 
wrinkled epidermis. Leaf-scars transversely rhombic with three small sub- 
equal vascular points below the middle, and a tubercle at the apex. 

In young trunks the leaf-bases become shorter and contiguous, and in 
(his state resemble those of young branches of L. Sternbergii and £. 
ieeyrtatum^ though in good specimens distinguishable. The leaves are 
narrow and as much as 5 inches long, one-nerved, though appearing two 
nerved near the base. 

Certdn remarkable leafy strobiles with bracts three or four inches long, 
Lepidoetrobu$ langif alius, are probably referable to this species or to X. 
dscurtatum. 

In the present species or variety the branches are very spreading, or 
pven off at very obtuse angles. Hence, if a distinct species, I would name 
•tX. dispansum. 



EXPLANATION OF THE PLATES. 

(Lowir Carbontferaut). 

Platb l Dadoxylon^ kc. 

Fig. 1. Dadozylon an/t^uitM,— Longitadinai sectloiif tangentUL 

2. ^— — > LongitadinAl Bection, radial. 

3. ___ TransTerse section. 
4 and 6. Discs and pores. 

6. Fragmeot of wood of SigUlaria^ 6 a, 6 b, portions of fibres. 
7 and 8. — Lyecpodite$ plummla, 

9. — ^ portion enlarged. 

Plati n. Lepidodendrcn eorrugaium. 

Fig. 10. End of branch with jonng strobile. 
11, 12. Branches with leares. 
13, 14, 16. Branches with leaf-bases, (a) enlarged. 

16 to 20. Portions of old stems, showing leaf bases separated bj wrinkled bark, (a) 
enlarged. 

21. Terj old stem decorticated. 

22. Spore cases, natural size, and (a) enlarged. 

Platb m. Lepidodendron corrugaium. 

Fig. 23. Leafj branch, 23 (a), (b), (c). Leaves natural size and enlarged. 

24. Decorticated branch— (Knorria).- 

25. Branch with leaves. 

26 to 28.' Vanoos decorticated Enorrie, (a) markings enlarged. 
29. Bark showing vertical ribs, (a) rib enlarged. 

Plati rv. Roott qf Lepidodendron, Ac. 

Pig. 30. Extremit J of a flattened branch of Stigmaria, showing areoles and rootlets, 30 a, b, 
areole enlarged and rootlet showing marie of Tascnlar bundle. 
3L Stigmaria, (a) areoles. 
32. Portion of Ian erect stem of Lepidodendron eorruffotum, from near the base. 

Plati v. Lepidodendra. 

Fig. 33 to 35. Lepidodendron eorrugatum, — Tarietj Gjcloetigmoidefe — ^young branch and 
portions of old stems, (a) scars enlarged. 

36. Yarietj with soars in vertical rows on ribs, 36 a, portion enlarged, 

37. Lepidodendron hculeatum^ (a) single leaf-base. 

38. Lepidodendron^ probablj eorrugatum^ showing marking of inner surface of bark. 

39. Lepidodendra tetrtiffonum, (a) areole enlarged. 

40. Portion of strobile with scales removed, (a) scar enlarged 

Plati vi. Lepidodendra, kc. 

Fig. 41. Fragment of Strobile, (a) scales detached. 

42, 43. Lepidodendron Stembergii, branches, (a) scar and leaf-base enlarged. 
44, 45. Branches showing leaf-bases, (a) leaf-base enlarged 

46. Diplotegium, (a) leaf-base enlarged. 

47, 48. Stipe of Fern (Ehaehiopteris). 
49. Cordaitee, (a) venation enlarged. 

60. Cardiocarpum tenellum, 

61. Pinnularia eraeea. 
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Plats tu. CfdcpUru Aeadica, kc. 

52, 53^ 54. Stipes of CycicpUru Acadiem ; (a) stUchment of fructification. 54 a. striatioa 

enlarged. 
55 to 60. Pinnnlei of the same. 
61 to 63. it^tn^iw of fructification of the same. 
64. Hymenopfa jUitei 7 (a) fitagment enlarged 

{MiUtUme Grit). 

Flats rm. CalamUet^ Jfc, • 

Fig. 65. Calamites Cuiii. 

66 to 68. CalamUe* undul4ttuff — ^Portions of ttem, Bhowing ribe, nodes and atuch- 

ments of branches and branchlets; 68 (a) markings enlarged. 
69 to 71. Branches of the same, showing attachments of branchlets, 70 a, pcrti cc en 

Urged 
T2. Branchlet and leaTes; 73 a and b, portions enlarged. 

73. Fragment of Rhizoma of the tame ; 73 a and b, markings enlarged. 

74. Slab with CordaiUM boratn/olia. 

Plats ex. Lepidodendra^^e. 

Rf. 75. Ltpidodendron acnUatum ; 75 a, inner surface of bark, 75 b, c, leaf-bases and leaf- 
seacs 

76. Lepidodendron radtaio-plicatum ; 76 a, b^ c, leaf-bases, leaf-scar and Tascnlar-scar. 

77. Bnuach (fertile) of Lepidodendron. 

78. Frsgments of Strobiles; (a) scale, (b) groap of scales, (c) axis. 
79 to 81. Leaves and cone-scales of the same. 

62. Lepidodendron Selaginoidet ; (a) leaf-base enlarged. 

83. Branches and leaves of the same. 

84. Old deeortieated stem of the seme. 

85. LepidefUiiM Acadianut, fragment of stem ; <tk) scar of cons. 

Plats x. Filicet. 

f\g, 86» 87. OdaiUopUri* anUqua, 

88. OdoniopUrii^w^, 

89. Cardiopterit. 

90. AUihopierii lonehitiea. 

91. PeeopteriM abhretiata. 

92. HymenopkjflliteMfurcahu; (a) portion enlarged. 

93. SpkenopUris obtusiloba. 

94. Spkenopteria Hoeningkauri ; (a) portion enlarged. 

95. PoLmopUrit. 
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